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* Containing many uſeful Geometrical Definitions and Pro. 
blems; The DoQrinegof Plain and Spherical Triangles } 
Plain Mercator, and Great-Circle-Sailing; Sundry uſe 
| ful Problems in Aſtronomy ; The Ute of Initruments ; 
| The Azimuth-Compaſs, and Ring-Dial, The Fore- 
Staff, Quadrant, and Nocturnal; The Plain Scale 
Gunters . le, Plain-Chart, Mercator's Chart, bot 
| | Globes, and Virtues of the Loadſtone.  Vſetul Tabl 
of he Moon's Age, of the Tides, of the Sun's Place, 

Declination, and Right-Aſcenſion; of the Stars Right 

. | Aſcenſion and Declination; The Latitude and Lg 2 7 
tude of Places, and a Table'of Miridional Parts ; Like“ 
- wiſe a new Traverſe-Table, and the Uſe thereof i 1 
keeping a Reckoning at Sea: Alſo a Table of 100 
8 and of the Logarithm Sines, Tangente a 
zecants, _ + 


All carefully orgs with many uſeful Adeltions. | 
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PEE HIS Book was frfb Written" 


much Enlarged by Mr. John 1 
gation as ras Gf 17 N in London, _ been much Eſte 
Loversof the Art of Navigation, as ared by the Mons 

Sold off. Aud being informed that there — ae mar and cru 
nd that the 


Errors in it, occaſioned by often Printing 5 


a Reviſe, I have therefore had it overlook'd, correfted, and amended, 

and added what was defectiue; and renem d the Tables, which by length 

of Time were worn out; and for the Tables of Logarithms, Sines, and 

Tangents, there has been ſuch great Care and. Pains taken in correct. 
ing and amending them, that I may 


moſt Correct Extant : All which I hope will ob 
riner, and Encourage the Learner of the Art of 
Hands it ſhall come. I amy ́ ö 
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2 Fearing my — might diſpraiſe the . 
Tou want not learned Pens, in lofty Verſe, 
Your well-deſerved Praiſes to Rehearſe. 


. 4 1 5 Mean Artiſts, Men Obſcure (and ſuch am J 
—_— . Ought t'wiſh and pray for your Proſperity. 
—_ 'Yetrouſe for (once) my humble Muſe, and let 


Fhe Country Oak-Pipe drewn the Flajelet ; 
And ' tis but Luis ({ith your pains in this 


1 * 8 Ta City and to Country ufeful is) 
= That City Poetry and Country Lays 


4 With; Joint Conſent ſheuld eccho forth your Praiſes, 
W Whodoth peruſe your Work, ſhall ſurely find, 


| = ; 2 2 5 The Subſek! handled well, and well defigned. 


You much have done in little : Here we find, 

What in this Art may paſa curious 
„ itudę ex But if we 
Tour Ru ules obſerve, 

For uſe ſufficient ; ; Ter the ſame to get, 


3 = L - - With certaintity, is not diſcovered yet. 


© Which rare Performance, if that any can 


HET "Bur ſtay, my Muſe, be ſhort and not ſc rude; 
TI only wiſh you well, and ſo conclude. 

£ May thels-our.Labours (as the profit all) 
3 Turm to your profit, Sdyour good wi 5: 
2 = Wag which you by paits bs 

| ou ins have 
1 Wrights May never Engliſh-man be I 258 
ee As famous * Wright, and reverend + Warddo find) 
to Mercator. 'T” aſcribe to Strangers, what you have ſet forth, 
I Dr. Ward's Detracting ſo from their and your true Worth. 
Invention of May you encourag'd be as reaſon is, 
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| CHAP. 
A Preliminary 
Secr. I. Of the Preliminary Diſcourſe of Navigation. V -.- 
AVIGA TION (that uſeful part of the Mathematicks) i 
a Science which has been highly valued by the 1 
ſpecially by our Anceſtors, of this Iſland; it being indeed the 
Beauty and Bulwark of England, the Wall Wealth of 
Britain, and the Bridge that joins it to the Unirerſe. 
| It conſiſts of two general Parts. 212-4 
Fri, That which may be called the Domeſtick, or more common Nc 
vigation, (I mean Coaſting or Sailing along the Shore.) This Part pol 
ploys the Mariners Compaſs and Lead, as the chief Inſtruments; and for © 
an Introduction of this kind, I refer you to the Books, entituled; e 
Engliſh Pilot, deſcribing the Sea-Coaſt, Capes, Soundings, Sands, Rocks,. 
and Dangers; the Bays, Roads, Harbours, Rivers, and Ports, in moſt 
of the known Parts of the World: Being furniſhed with New and Exa& _ 
Draughts and Deſcriptions collected from the Experience of divers of ut 


V 


4 
Re | * 1 


— _— 


La I 


Able Navigators; Sold by Mr, Mount on. Tower- Hill. of Wc A p 


Secondly, That which may more properly bear the Name andprifict- MT: 


pally deſerves to be entituled the. t of - Navigation, is that Part UB 


guides the Ship in her Courſe through the Immenſe Ocean, ro any Parr 


of the known World; which cannot be done unleſs it be determined in 
what place the Ship is at all times, both in reſpectof Latitude and Con- 


piece of Nautical Science. 


4 
E 


four things are ſabordinate Requilites: © + 


Io the Commendable Accompliſmment of Which knowledge, theſe - 
Arithmeticł, city . eee 
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Diſcourſe of Navigation and Arithmetick.. e 7 


. gitude: this being the principal Care of a Navigator, and the Maffer- © 


1 
— * . 
* 


BZ 3 4 © RY Of Numeration. 55 

| ſe Of the firſt of which (namely Arithmetick) I ſhall give you a brief 

| Specimen. . | | 
 Arithmetick is the Art of Numbering, from the Greek Word Arithmos, 
which ſignifies Number; and in it there are five eſpecial Parts, viz. Nu- 
meration, Addition, Subtrattion, Multiplication, and Diviſion. Of which 


1n order. SET. 
SECT. II. Of NUMER ATION. 


A TUneration teaches how to ſet down any Number ſpoken or propo- 
ſed; and to read it truly when written. 


expreſſed by tliefe Nine Figures. 
F 
One, Two, Three, Four, Five, Six, Seven, Eight, Nine. 


And o whieh is called a Cypher (and by ſome a Nought) becauſe of 
it ſelf it fignifies nothing, J 
ſtand behind it; for every Figure augments its proper Value according to 
the place it happens in, except the firſt: And are reckoned from the right 
hand unto the left (and the reaſon is, becauſe this Art of Numbering was 
firſt taught by the Oriental Nations, whoſe Languages are read that way) 

ſo that the Figure thar ſtands fartheſt to the right hand, is ſaid to be in 

- thee firlt place, the next to that to be in the ſecond place, and ſo of the reſt. 
Any of the nine Figures in the firſt place ſignifies only its fingle Value; 

in the ſecond place, as many Tens as its own fimple Value; in the third 

place, ſo many Hundreds; in the fourth place, ſo many Thouſands; in 

the fifth place, fo many ten Thouſands; in the ſixth place, ſo many 
Hundred Thouſands; and in the ſeventh place, ſo many Millions; as 
may appear in this following Table. | | 6 
| VDinits e C 


Hundreds & ett wm Lo * 
—_— 4 
We. 5 Ten Thouſands 5 + + J | 
JJ Nr oe C EH, 
= PE (> Millions mae, - 
1 Ten Millions 2 
Hundred Millions — r 


The laſt Line of this Table is thus read, One hundred ALY hes 
SECT. 


| 1 | 7 Wine, four hundred fifty fix thouſand, ſeven bundred eighty nine. 


To which purpoſe you are to obſerve, That Numbers are commonly 


et encreaſes the Value of other Figures that 


A 


CO Þ 0g = hy ws 


—_— _ e 
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Dr / 


ree 


Secr. HL Of ADDITION: 


Ddition is the putting together of two or more Numbers i into one 
Sum, ſo that the total Value of them all may be diſcovered. 
Example 1. In whole Nambers. © 
. chere were a Squadron of Men of War of ſive Ships I Jemarid 
(according to the quantity of Men in each Ship) how many Men chere 


is in the whole Squadron? 


f Addition. . 


Aboard ot the biggeſt OO there ire <a regen —500 
Aboard another, ——2—— TELE . 
Aboard another, — — — > 
Aboard another, — — —uyv-tÜ: ꝓm — 278 
Aboard the laſt, — ä —_— _ 110 
There are-in the Squadron - —1 700 


To add theſe toge ether, begin at the firſt Row on the Rightchand, and 
ſay 8 and 2 is 10, 
ſtands for 10) to the next Row, and ſay 1 and 1 is 2, and 7 is 9, and 


6 is 15, and 5 is 20, then ſet down o == the ſecond Row, and carty . 


the 2, which is 20, to the next Row; and ſay 2 and 1 is 3, and 2 is 5, 

and 3 is 8, and 4 is 12, and 5; is 17; which 17 ſet down-under the third 

Row, and the Sum is 1700, the Number of Men in the whole Sawadeen. 
Example 2. Of Pounds, Shillings, Pence. 


No if you would know how much Money all the Captains Pay Wi 


comes to for one Month. 
 Suppoſing, hos the Caphain « of the greateſt Ship —_ ca 


or 1000 — 00 
* 3 of the, other eg sie. 
The Captain of the ther ———————— 

The Captain ((ob NN 
The Captain of the laſt ——————————05—00—o0 


The Queſtion ne Many it on „ A A eee 


for 1 Month? Anſwer — 238 


To eſſect which you muſt begin at the Row of He, ko. ireng the E 
OW © 


is no Pence in the whole Row, you muſt ſet down: oo under 
Pence. Then proceed to the Row of Shillings,. and add up the Shillings 


in that Row, which amounts to- 30 Shillings, "7 deen die 10 Shillings "4 
under the Row of Shillings, and carry the 20 Shillings,. QF 1 : Pound, to IF ; 


the Row of Pounds, and ſay 1 and 5 is6, and 6 is 12 and 7 is 19, and 
8 is 27, and 10 is 37, which 37 ſet down under the Row of Pounds; 


and the whole Sum amounts to Thirty Jos 7 Pounds, Ten Shillings, By * | 


Sum of all the Captains Pay for one > MON IS B 2 5 


- 
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et down o under the firſt; then I carry the 1 (which 
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UbiraBion (commonly, called Subltrathen) is. 2 Rule that teaches N 
to take any leſſer Number out of a greater, ſo as to know how | 
uch remains. 

I. Set down your greater Fer and under that your ſmaller, Units 
under Units, Tens under Tens, Oe. and in Mony each Denomination 


anſwering to its kind, as Pence under Pence, and Shillings under Shillings, 
and Pounds under Pounds. 


Fry 


— — — 


2. Draw a Line under them, and begin at the Right-hand, and take 
Hs 1 78 Number out of the e greater, and ſet down What remains under 
the Line 
3. If any Figure of the Imaller . happen to be bigger than that 
| cnet It, then you muſt borrow a Unite from the next Place, or higher De- 
nomination, to be added to the leſſer Figure, ſu om that Sum, 
and ſubſcribe the Remainder; which Unite muſt be added to the next 
lowing Denominarion tobe Serra ds! as his pt in. the” Example 

1 2 | 


[OS ct 7 Mi 22 


8 arg 1.07 492 K cf , te 2Y 
nt — — n es 
I paid at ſeveral Times 44 — e, Ne 


There remains du ⁊5ſĩ!ſ — — — 
The Work is thus — Begin with the Row 2 Pence, ind Tay 
* 6 and there remains 2; then go to the Row of N and ſay 
17 from 15 J cannot take, then you muſt borrow 20 Shillings from the 
Row of Pounds; and ſay 17 from 35, and there remains 18. ich 18 
ſet under the Row 6 iſlings - Then proceed to the Row: of Ponnds, 
and ſay f that I börrowed and 515656 from 6'there remams'o, which 
o ſet under the firſt Row of Pounds; and proceed to the next, and ſay, 
2 from 9. and there remains 7, which 7 Tet under the ſecond Row, and 
proceed to the third Row, and ſay 1 from 2 and there remains 1; then 
itte Queſtion finiſhed and there remaiks 190“. "186. 2d. * 
Auch the Queſtion ſtands thus, Meh 4 
| ;Now to prove whether the Queſtion is truly . 
-wrought, add the Remainder and the lower 122.04 
Nam —.— and it the total of that == 
wg ; Adddirign be the amewith/ the” er Num- 
8 e 6 he Work right. Weg. No in ws: 
; 5 28 J * 1,2 OL en 10 


2. l Ns \ £ Ale. 7 Nera 1 Ser. 
F 2% "In FSA, * 1985 221 a 


*% 


7 1 ys 


2 — 2 [=25 


pda 3 


by. 
ing you will have the Product. 


1 NAS: "Y Multiplication. 
81 c T. v. Of MULTIPLICATION: * ——_— 
Af Ulriphication teaches how to increaſe the greater of two 8 3 
given, as oſten as there are Units in the leſler; and ſerves in- 1 

ſtead of many Additions, - 

2. In Multiplication there are three Parts. . 

1. The Mulciplicand, or Number to be Multi 
dete 


2. The Multiplier, or Number by which it is 1 
| 3: The ms made by the Multiplication. . if 
2 Multi _ 
| Example. 78 | Ma — + = 
Before you can ck any Progreſs in this Rule 235 © 


b Hes muſt i prſety ge the following Table B34 Product. 
| | Multiplication Table.” 564-1 ah 


„50K 
1 


' 
7 


| 15 2121.3 4.5 
* . 234 5 
21.21 4].513120 
1.3] 31_51_9].22]251 
|-4]-4]_8[12|26]20 
Ze [2025 
4.6] 5122113124135 
1-7 71:4h2x [28135 
8816243240 
1 28 dee 
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* 164 « 
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che An- 9 
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* TA 8 43 
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| | "Fax'ons Manth ? Ser — be gee wessen 


| multipl a bythe 
on che R 


many Subtractions, it conſiſts of three Parts, Dividend, 
7 S. ent, The Dividend jsthe Number to bedivided. The Divifor is 


3 n Andifany thing happen to remain, it 
I, called na 


Of Diviſion: 


1700 Multiplicand. 
— _ Mulriphicr. 55 
"5100 - 
„ 


39100 U . the Arifwer of the Queſtion. | 


The Numbers being placed, as is before directed, begin thus, and ſay, 
3 times o is o, {ct that under the 3, and proceed to the next Figure in 
che Multiplicand, and ſay again 3 times o is o; then ſet that o under 
the 2, and proceed to the next, and ſay, 3 times 7 is 21; ſer down x 
under the 7, and bear 2 in mind, and proceed to the next Figure in the 
| Multiplicand, and ſay, 3 times 1 is 3, and 2 that I carry is 5, 2" Is 8 
down under the 1; then have you done with the firſt kroduct: T 
to the next Figure in the Multiplier, and proceed as you did . + 
the ſecond Product will be 3 400, which wel be ſet down under the other, 
only with this Caution, to move it one place more to the left Hand, as 
you may ſee in the Work; then add thoſe two Numbers together, and 


. Product will be 39100, which are Shillings, the whole of Wa- 


ges for 1700 Men for one Month. 


Example 2, _ 235 
Tn 225 Degrees, how many Minutes RR 60 ' 
Multiply the Degrees by 60, the R 
Number of Minutes in one Degree. 14100 Minutes. 


Note, For a Contraction in this Rule, if any Number is given to be 


multiplyed by 10, 100, or 1000, it 5. many e the 
Number given, and that will be the P 


thus, 
If 232 be multiplied by xo, F produce 3990, by 100, „ 


by 1000, it will be 232000, 


Or, If any Number be given wo be multiplied by 20, 30, 600, 5000, &c. 
and add as many Cyphers to your Product 
ere is in the Multiplier, the Sum is the Product. 
„ 57 med lied by y oo, the Product is 179900, . 
BCT. VI. F DIV ISTON. 


ed in a greater, and ſhewerh what remains, | 


Pie to find how many times # leſſer 2 is contain- 


the uſe of 
or and 


Number to divide by, which is always leſſer than the Dividend: 
tent is the dum 


produced, by ſhewing how many times the Di- 


Example I 


aS 4c il©©  _ Uo©K 


iS. aw 


Of Diviſſon. 
| Example 14. | 
To divide 250 by 4, how much is the Quotient? 

Firſt, Set down A c Dividend 256 o, at each end 
of which make a Scratch, as you fee in the Mar- 
gin. Then on the Lelt hand ſer the Diviſor 4 (the 
tch on the right-hand being for the Quotient) 
then (becauſe I cannot have the Diviſor 4 in the 
firſt Figure of the Dividend 9 ſay — 4 in 


25, Which becauſe there is 6 — ſet 6 in the Ng and oy 6 6 5 4 ; 


times 4 1s 24; 'which ſet down under the 25 in * * and 
the common Lules of Subtraction take 24 from 25, there » 
ſet down under the 4, and to that 1 bring down the o u de Doh 


ir makes 10, then ſay how oft 4 in ro, which becauſe. I can have 2 


times, I ſet 2 in the e l (heifers) ſay 2 times 4 is 8, 


which ſer under the 10, an — — the laſt Remainder-is 2, ſo 


_ 250 N 3 bed and 2 remaining, G. 
x 2. Pounds to vided among * . 
How mack is i er oy 
| neg 
 - £ | 
5 = * 7 2 33 209 : 


2 | The Skillings in one Pound. = 
ELEC ** þ 480 4501 
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Having diſpoſed of your Numbers as directed Example 1: they will 
= ftand as you ſee them.; becauſe I cannot have 54 oe Diviſor) in 46 
= - (the two fiſt Figures of the Dividend) I ſay how oft 54 in 468, or (for 
the more Eaſe in working) how oft 5 in 46, which though I can have, 
9 times and 1 remaining, yet becauſe I foreſee that I cannot have 9 times 
4a in 16, I take but 8 times, which I ſet in the ms then ſay 8 
twdWteimes 4 is 32, ſet down 2 under the 8 in the Dividend, and carry 3, then 
ſay 8 times 5 is 40 and 3 is 43, which ſet down beſides the 2, as you 
fee; then ſay 2 from & there reſts 6, which ſet down under 2, and then 
3 from 6 there reſts 3; then to the 36 ſo found, bring down 4 the laſt 
Figure in the Dividend, and begin a ſecond Operation, ſaying How oft 5 
nn 36, which you can have times, ſet 6 in the Quotient, and ſay 6 times 
4 24, ſet down 4 and carry 2, and & times 5 is 30 and 2 carry is 32, 
% rhen 4 from 4 there reſts o, and 2 from 6 there reſts 4, and thus you have 
40 remaining at laſt, ſo that each Man s ſhare is 86 Pounds and 40 re- 
maining : Now to know the Value of this 40 that remains (which in 
Fractions is #3 of a Pound) multiply 40 by 20 (the Shillings in a Pound) 
the Product is 800, which divided by 54 (the former Diviſor) the Quo- 
tient is 14 Shillings and 44 remains; then multiply 44 by 12, the Pence 
in one Shilling, the Product 528 divided by 54, the Quotient is 3 pence 
and 42 remains, which 42 being multiplied by 4, the Farthings in one 
penny, and the Product 168 divided by 34 the Quotient is 3 Farthings 
and 6 remains, which is only ; of a Farthing. 

Note, In finding the Value of any Fraction or Remainder in Diviſion, 
vou always multiply the Remainder by ſuch a Number as the next leſs 
_ 3 is contained in the greater (as in this Example, the firſt 
Remainder is 40, which becauſe the firſt Operation is Pounds, and I de- 

= fire to know the Value of that Fraction in Shillings, you multiply by 20 
= the Shillings in one Pound, Cc. and always divide the Product by the 
= - firſt Diviſor which here is 54, as you ſee above. - + 
If your Queſtion ud been in Hundreds, Quarters and Pounds, you 
muſt have multiplied your firſt Remainder by 4, the Quarters in one 
' Hoandred, and your next by 28 the Pounds in one Quarter, and ſo in a- 


ny other Denomination. r 

= Thus, if 4684 Pounds be divided amongſt 54 Men, each Man's 
mare appears to be 86 J. 145: 9 d. 3 4 1 | 

NWio.pte, That the beſt Froof ot as by Mitriplication thus: mul 
3 tiply the Quotient by the Piviſor, and add the Remainder (if any be) 
and if the Product be the ſame with thie Dividend, then is the Work 


- 
* 7 * * 
1 14 Sect. 


: : ” 9 4 4 
5 44 2 7110 16 £ 
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1 
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light, otherwiſe there is ſome miſtake. 
LS | 85 NI 4 to 0 
0 2 - © as 
| 2 . 4 4 
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TI HE Rule of Three, for its excellent Uſe is called the Golden ul, 


| which teaches from three Numbers given, to find a fourth in Pro- = f 


portion thereunto, which is done by multiplying the ſecond and third 

Numbers together, and dividing the Product by the firſt, and the Quo- 

tient of the told Diviſion is the Anſwer of the Queſtion. ' ' | 
As if 25 Tuns of Wine coſt 800/. What ſhall 35 coſt ? 


Here Note, That the firſt Number and the third muſt always be of ñũ 
fame Denomination. As if one be Pounds, Pence, Yards, Tuns, Hours, 
Men, @c. ſo reſpectively muſt the other be: And the like is to be under- 4 


. Rood by the ſecond and the fourth, as in the following Numbers, which 
are thus difpoked Tuns. Pounds. Tuns. 

| LE nn ROY — 328 

This Rule is performed (after an apt diſpoſal of the Terms) by Mul- 

tiplication and Divifion. But note, that this Rule hath two Varieties; 


viz, Direft arid Reverſe. Now for the proper diſpoſing the Tarms mn. i 
e 


any Queſtion 5 unded, it is neceſſary to give a General Rule to know 


whether the Queſtion muſt be wrought by the Direct Rule, or the Re- 


verle; which is this: When in the Queſtion more requires more, or leis 5 


requires leſs: As in this 3 5 
If 25 Tuns of Wine colt 8007.” What will 35 Tuns coſt? Here it is 
evident that the third Term is more than the firſt, and therefore requires 
more. So in this Queſtion : LOH 3 
If 75ol. giye 45 l. Intereſt for a Year, What ſhall 500. give ? Here it's 
lain that 501. is leſs than 750. and requires leſs Intereſt: Therefore 
both theſe and all ſuch like Queſtions, muſt be wrought by the Rule of - 
Three Direct, wherein the Rule is plainly thus: Multiply the ſecond 
Number by the third, and divide by the firſt, the Quotient ſhall be the 
fourth Number __ As in the firſt of theſe Examples, multiply 800 
by 35, and the Product is 28000 : which being divided by 25, the Quo- 
tient is 1120 J. which ſhews that 35 Tuns will coſt . | 
. ̃ . 2 
Tuns. 3 2 40 
25— — 80 — 35 Jn, 1120 
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And ſo in Fa PA Example : Multiply 50 by 45, it Je So 
A ich divided by 750, the Quotient i is 3; which ſhews that the ine 
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Tbe! Rule of Three N Ee when the third Number 
more requires leſs, or leſs requires LS J a ae then the Rule is thus: 
Multiply the firſt Number by the ſecond, and divide the Product by 


4 the third, the Quotient ſhall be the fourth Number ſought, which al- 


ways (as i in the Dire& Rule) ſhall be of to ſame Denomination with 
the ſecond Number, For Inſcance : 

If 24 Pioneers require 16 Months to dig a Retrenchment about 2 
Town, How many Pioneers muſt there be employed. to dig the like 
Trench i in 4 Months? 

In ſtating this Queſtion you muſt note, That 24, tho it be the firſt 


ez is not to be the firſt Number in the Work, becauſe the middle 


4 7 Term muſt always be of the ſame Denomination with that which is 


15 nel And the three Numbers put in order ſtand thus, 


Months. Pioneers. 9 65 


5 FF 8 7 1 , . | 
= - £9 - — 4. . ; A = % 
1 2 * * z " 4 - 
* + > * o 75 C* *. * 2 at 
d % YL 2 5 3 
þ - - . — 0 
1 * 
= 8 
1 
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Here tis plain leſs requires more, that is, eis Time more Bande! 
Thetefore it muſt be wrought by the Rule Reverſe, and accordingly 
vou may multiply 24 by 16, and "divide the Product by 4, the Quotient 


. 96, as doth appear by the Work : whichis, that 96 Pioneers mult be 


ere to finiſh the Trench in 4 Months. 
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3 ons 1 and the Ha of AK them arc. 
ee ſerving to illuſtrate the foregoing Rule. 55 
In ADDITION. ray 
Ndl. An ancient Lady being demanded how old ſhe-was: To craig 
a direct Anſwer, ſaid thus, Thave 9 Children, and there were three Years 
between the Birth of every one of them, my Eldeſt was born when I _ 
was 19 Years old, gb is now exactly the Age of my Youngeſt, Hor 
old now, is the Lady? . 
Anſw. It is reſolved by Addition thus : Firſt, Set down her Age when "1 
her firſt Child was born, which was- 19, then the difference between that 1 5 
and the Birth of her Youngeſt which is 24, and then the Age of the - #4 
Youngelt 19; which being added together, eee to be o 1 


Tem of A. 


- 19 Her Ag _ 2 AS » 2 
oy - =; coy; of her — N 1 
62 Lady 8 Age. — 


| 9 SUBTRACTION: 1 £45 TIRE, 
72 t he Ke, Ld was the Span hals: * 
ear 1715, I demand how long it is ſince? 


Anuſw. Subtract 1588 out 41 1715, there remains 127 the Tims ce, | 
to the Tear 1713. 


a ©0414 — * 1 OF 5 


Is MULTIPLICATION. p 1 


Queſt. How many Statute Miles are there in the Circumference of the 
Body of the Earth, whoſe-Gireuit is each degree con- 
tains (according to Vulgar Computation) 60 Miles. 94 


Anſw. Multiply 360, by so, (the Miles contained in one 
aud the Product is 21600 Statute Miles. 


* 
_ 


105 : 21606... — 
4 5 N 220 ag DIVISION. a FL. 


„ TE th cult of the Terreſtrial Globe is a - 
jt 6s cg travel continually in a direct Line > dle _ 
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Greater Citcles of the * 15 . * mar 7 1 
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Anſw. Divide 21600 by 15, your Quotient will be 1440, which 
br” that in ſo many da * may 5 5 . is, in ſomewhat leſs. 
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1 e THREE. 
Oueſt A Man Lorie five 400l. for 7 Months, without Intereſt : How 


much muſt I lend for 12 Months to retaliate his Kindneſs? - 
I Anſw. Thus mult be W Py fe k * Rule of Three ee, and muſt 


* Abe. . Months. 


1 — 00. ——9VEbbw—12 
2 Wbere tis viain that Apes c uires leſs; that is, thoꝰ the third Num- 
ber be more Rute f firſt, % 4 it ir requires Jelſer Number ＋ ace 
= - it than the ſecond : T Futon y 400 b 7 an d it makes 
2383800, which I divide by 12 ( 0 the tis 2330. 
and 2p. the 12th part of which is 6. 84. So the Anſwer to 


remaining, 
Et the potion is, Thar I malt lnd him 2330. 6s. 84. for x2 Months, 
= \ © The Oer. 
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T hicknefs and is 
Or Curred, as B. 


An Angle is the Inclination of two Lines 
one to another, thę e tonching the other 
N asthe Links: 

and BC P 


A Right-lined Angle, is that 2 | p \ | 
tained by Right Lines, as the Angle ABC — 5 
. * 5 


a e is either Right-Anglc —— 


— 95755 a 
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An Obruſe-Angleis yu than a Right 
Angie, as 


A Plain Fi 17 is cont a wil al. 


Terw, or many, 
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| Geometrical Definitions. 


Acnti is a Plain Figure contained under 
one Term or Line called the Circumference, 
unto which all Lines drawn” from à certain 
+ ., Point within the Figure are equal; and that 
Point is called the ter, as A. 

A Right-lined Figure is contained by Right- 
Lines, > nds is either three-ſided, four-lided, er 
| . —— PE e ſided Figure, and is 

* 7 either i in reſpess of its men 
reſpe@ofit Hide: tis 4 1 ie 
Equilateral, having three equal Sides : : as A. 


* * x 
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| Geometrical Problems 6 4 
| Of four ſled Figures. I no . ; 


A Sent is that which hath four _— 21s cin 
Sides, and four Right-Angles 3ias 4 ware” 


G1 7 * F. Ty , 1 
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* 1 4 
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An Oblong hath fourRight-Abgl 154 
he oppolire Sides equal ; 45 B nglegan 777 


P 1 3.3 wid 1 23 277 fin. J 29 
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Rhombus hath foils . Side, is 
not Right-angled; n 


* 
4 _ 4 


A ee; 1 a ! 
and Angles equal, — ng equa. pf 
ſided nor Right-angled ; as D. 

All other four. ſided Figures ar called | 
Trapezia's, as E. en 15 


" #® o 
1825 19 x 8 


Parallel,” or equi-diſtin he Lind | 
are ſuch, which being in the "Sw 4 
perficies, if infinitely 1 vod [7 — 


never meet, as A and B ee . f 8h N 5 
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Prob. 1. How to raiſe a Perpendicular on the goals © > 


JET ihe git Line be AB, and Cbe a \ _—_ 2 0271 | 
Point therein, whereon it is required to of | 


rave a Perpendicular. eee '; 
paſſes to any convenient diſtance, and ſetting r 
. » with the other ſetoff 8 
on either ſi ethereof the equal diſtances, CA — 
and CB: : Then V3 Ss 5 


convenient (wider) diſtance, copay ANY | 
i the Point A, with the Seher ſti the rk Arch Ur theo gde 
ſame 
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m_ dard —_ 0 
ſame diſtance, ſet one foot in the Point B, and with the other grike the 

Arch F, croſſing E in the Point D, from whence draw the Line DC, which 
by Line i is a Perpendicular unto the giyen Lins AB, as was required. 


, -Prob. 2. To ler fall a Perpendicular fram'@ Point And, te the 

* Middle of a given Line. 
WF . 4 — Let BCD be the given Line, and A the 
= EE aſſigned, from whence you would bave 
; Ja 2 Perpendicular, let fall: Eirſt, fer one foot 
| 1 bol your Compaſlesin the Point A, and open- 
= ing them to any convenient diftarice peſcribe 
1 an Arch of a; Circle that may cut the Line 
Bat E and F; then find the middle be- 
1 '® , tween theſe, which willhe the Point C, from 
PEO —D which Point draw the Line AC, which is * 


. PerpenditolarEine required. 
| A COD 3. nen, a Penpendiculur fon the End Jas pins... 


to a con 
* 15 * and ſet one Foot in the Point B, and let 
8 = the other point fall any where above the 
— ine, as at the point D; and in that point 
——— ett one foot of your Compaſſes remain, 
Ss, — 3 ; 'B D t5: ence above, vnclir car the 
3 a 32 ine in the point then turn t 
1 hook - * - "ol your 8 *. 2 TE Arch, and 3 
= edge of a Ruler to D where the ſame edge 0 
the e Ruler doth cut the Ar ich C from chat point draw the Line CB, which 
| *hall be a Perpendicular at _ end of the. Line AB, as was required. 
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the End of, a given Line. u 

Let che Bind nb. given, unte which it is re- 
quired to let fall a Perpendicular from the Point 
, to the end A: Fitſt, from the Point D draw 
AI inne unt any part of the given Line AB, which 
"MN. —— Ez; ſind the Middle of the 
Line, but imat S place one foot of your Com- 
f — — andi extendithe Other unt: Dot E, with which Diſt- 
-ance.deſcribe the Semi-Circle DAE, which ſhall cut the given Line AB 
n the Point A, and DCE in D, from which Point draw the LineDA,which 
s 6 on the End of the given Line AB, as was required, 
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Prob. 4. To N a Perpendicular. from a hin affigned, ano — 
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 LeedBbrag given Line, whereunto . WY, 
it is re Need coday a Prater Firſt, 6- FE TERS 
et 0 ie ft of your Cympaſſes in he. 56 Ain 
Foint C, and opening the other at plea- A — — 
ſure, deſcribe the the Koch E; 7 * 


N Dies jo one ein de Point b. Ae dr Se £ 
Laſtly, ke Gi a_ Ruler to the Conyexitics af both thoſe Arches, 
r H, which'ſhall be a Parallel to AB, as was Jos 
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the Extent GH from K to 4 then 9 the Point 
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- Geometrical Problems.) 
Prob 8. To bring three Points (not ſcituate in a Right Line) ts 
25 eee ee, 05 


e, 


2 Sugpo poſe it be te 5 05 to draw Circle thro? 
the Points à b 915 Firſt, with à en 'of 
' + — the Compilles, ao than Half ab, and one 
N foot in a, draw the occlilt Arche, g 4 and h, ard 
"TW with the ſame Extent and one foot in b, 'crols 
Mc oxen Arches i ing and h; then with any 
Ws Fe then kate , „and one foot i b. 
5 9 5555 5 0 the date, and“ with the fame 
"EW and one ſbot᷑ in e croſs te ſaid ier in dund e, then through 
the d and e draw de og; alſo through h and gi draw the Line 
hg o; here theſe Lines croſs each other as at o, is the Center required, 
then with. the 0 2, dara Circ, i ſhall paſs rhrough che ehre 
given Beints. 5 JT 207 >d3 dgnontlz nos A o A mo Hr; 2045 17 
Prob. 9e. nb agu Linalul Bs aucli a hivem Angle." „ 2: 
| poſe an Angle of 36 Degrees. 


With the Chord of 60 Degrees, and one 
foot in A draw the Auch c d, upon which ſet 
off the Chord ot the giyen Angle 36 from c to 
d, and through d draw the Line A d, which 

make an Ang/t at A of 36 Degrees, with 
the = as was $ required. | 7 
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10. With t * Sides to o make Tia 
D N tn ee ee ot eng poſs. . 01 
a | IK * 9 Ni 
2 — f uppoſe e given Sides be a b and c 


eee + 1. m0 with them to equine the Triangle ABC 
Ji SUL: OX een OI 229 

age Side e in rol Cyr 

he Side LV Hoyer with 
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blems'y6n-may/ pr may projec any Plain Tria gle, or lay down 


2 theſe Prbbbems yon 
Queſtion oppo 
in che T 15 ABG che A 


= FOB 

| n — Piob. 9. male t 
Abb at atiA, paris — a Scale 5 
given Hpochenaſe from A to let fall the Perpen- 
124. 5 _ ABi 220 B. :4 0 your Triangle fini- | } 
- "Likewiſe, if the Side! A 64 been * (which | 
if in 1 N — * been the Diſſerr X 
ence of Lati make the le as before, and ſet o 
ide AB from 2 ebe and at B g Loc a Feigen to cut AC i ed 
and 'tis done; and this wich à little Application is ſufficent for Project- 


ing all Caſes, ee eee eee, 4 
An 
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Sect. E. Containing ſt ome Things neceſſary to be under 5 
| Ig 9 heScence FN TR Yann 


THE 'DoBtviie' of "Triangle; is eohtetladt 1d de A 
"Triangles, Plain or 8 cdmparing the 1 A 
2 2 to known Analogies, whereby three things 4 
ven, either Sides, Angles, or both, a fourth Sidę or Angle ma 
But becauſe the Angles, of both Plain and Spher ical-Triapgls 
meaſured by Arches of Citcles; and the Sides li kewl of 
angles are themſelves Arches of great Circles es, "oy kn ich 
are in a manner reduced into the Right-Jited applied thereunto 


The Right- . 
Se e e e . and 
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A Chor is 2 nat 19 Fg: au R ono bt - 
canines b. ed A an 70 oi, PALL the Gir 4 


as inthe af th 
Lg x46 ” 5 ocher 10 of 9 1 2 


RE 13 22 01. 22! © 2:3 10 abe 
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182 fight Sins-ofithe Arch 
"UE. CEO the Arch HAD, the 
0 Ae HE being the half of HER, | 

and the Arch HAD being half 
5 eee e the Arch HDR. The Sine 
S Epi gin dom us 
: —_ | 2 Se 77 5 1 equal to O br 


- Tho VerkdSineef: an Arch, is that part of the Wa which 
between the right Sine of that Arch and the Circumference, fo that GE 
is the Verſed Sine of the * HE, the Verſed Sine of the 
Arch HAD. a 

The Tangent of an Arch, is a KHght line aching the Arch, being Per- 
4 pendicular tothe Radius drawn to the Point of Contact, and concurring 
= with a fine drawn from the Center, through the Term or End of that 

Arch: ſo EF is a Tangent of the Arch EH. 

A Secant is that Night- line drawn from the Center of the Arch, until 
it meet with the Tagen; {0 CF is a Secamt of the Arch EH. 

It is to be underſtood that every Circle is divided into 360 equal Parts, 
1 med Degrees: every Degree into 60 Farts, called Minutes; and every 
= a been . — Parts, In Secotids, Ge. | 
13 ement of an Arch or Ang 17 is Teese che Comple- 
ment to (or that which makes it ge But if itbe 
meant the Complement thereof to a Semi 5 72 1 * ſay⸗ 
og the Complement to 180 deg. 
3 en en ea under uus Kühe ines, and is either 
2 Right-Angled or Oblique 
SH in Triangle, two Angles being given, the third i is allo. given 3 
Aud one Angle being given, the dum of the other two is alfo. given; be- 
cgauuſe the three Angles together are equal to two right Angles. 
IT Therefore in a Plain Nigin- angled Triangle, 2 the accute Angles © 
is the Complement of the other, to 90 oy 

In the Solution of Plain Triangles, the Angles being only y given, the 
ee on, | bur onl Lale e of the Sides: It 15 therefore 
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deres Tri angle two things (beſides the Right-angle) win © 
' ſerve to. find the third,  coref thembe a Side: 3 
In One ages Triangles, there muſt be me things given (one 

of them being a A For 

Some Symbols uſed in the Behn of Tring for b 's ſabe. 

= Equal to. 5 
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wal. ES - * a wa 4 - &- - ; * 4 , 0 : p 
— S AE 4 | 4 J . = 


58 
cr. „ crs. Sides. x | 1 
J An Angle, * | 740 > | 3 $5 
Z The Sum. ASOLZA | FEE 
X The Diſtances Go 1 TE 

S Site. © : 

Sc.  Co-Sine, or Sine ren | 

Co. Ar. Cemplement Arithmetical. 


t. Tan | a E. 
tc: Co- Tangent, or Tangent Complement. 6}, 4 8 
2 R Ang. two Right-Angles. | E 22710775 2M 


nave, - 
a Right-angled Plain Triangles, the Sides compreteniing th Right- - 
ngle are called E the Side ſubtending (or oppoſite to) the 
105 ht-Angle, is called the Hypothennfe. | 
the Doctrine of Triangles ; three Letrers denote an Angle, as BAC. $ 4 
ſignifies the Angle at A; AC the Angle at C. Two Lerters ſhew's — 
1 as Side AB, or AC. - MF 
* Tn the Doctrine of Tri r Sides 


Sl are noted with. a x thus . 8 
* . k jo % 2 4 * ( , 
N * % - b 
q 4 \ " 
P 4 a — Fall 
' , d 
29 
. 1 % 
l 1 " WY 5 = 1 
-—— <_ - , : 
* = 3 *% * 3 89 %# 12 4 223 a 7 
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— "- +—V *- -_— 8 » „ © — 5 & 
Ea 32 "F # 4 CU 4 
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21 8 Pin "Trigonomet#y. 


8 of the Diff. of either of them, above c or under the half Sum 


Segments of the Baſe. 
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la Right-angled Plain Triangles; there are ſeven Caſes; and in Ob- 
lique Triangles ſix; x; For. the Solution of which," Dae Axiom are 

fuſſtcent⸗ 2 f n Sd Ni an „tir uf 100 al 
' * AXIOM I. Of Adee Trig. E050 IIOT 3 


In all Plain” Rightsangled Triangles: any of the Sides may be made. 
"Radius; and the other Sides will be Sines, Tangents or Secants: an 
what Proportion the Side pur fot Radius, hath to Radius, the ſame Pro- 


portion hath the other Sides, to the Sines, Fier and Feng, by. 


them 9 90 
AI +. of bg 


33789 AND! £3} I9C TI . 4 
ö Tce —— mM onions” 
In alt Plain Tjiang/es, the Sides are in ſuch e one roanoter 

as the. Sines ot their oppoſite Angles. 


AXIOM z AG 250 [ 8 
In all Plain le, As the Sum of io o Sides i is to their ts Y 


ſo is the Tangent of the half Sum of their two oppoſite Angles, tO) the 


AXIOM 4: 
Tn all Plain Triangles ; as the Baſe is in Proportion to the Sum of . 
other Sides, ſo is the Difference of theſe's Sides, to the Difference 9 the . 


8E r. II. o Right-Angled Plain Triage: ee 11 Lo 
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2 nt, and one ofthe Leg given, arte, 


ALT 8 


io In the Trane ABC | 5 WE 
Tu. re is given S 
; 337545 FC du: ——— 
AB e bee 
n De — by the — be Drs 
To AB 90 parts — — — 1.954242 
+8088. BAC 33" 33 - TEEN 7 AY 
| n 
= 1e Men, 60, I 3-partg——— — e I 779135 
= . N Ts e Working Hy . ibm... 
2 8 5 is te Logics of the fecond ag hg ary Numbers wh 5 
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 PlainTrigdinety? 


from that Sam ſubtract the Logarithm ot the "TY and cheRamaindr is 
the Logarithm of the tourth-Number ſought, as is apparent: by the Pre- 
cedent Operation. 
Note; That the Work - man be Aeris a and the following 
Caſes : When Radius is not put᷑ in the Proportion, then take the Comp 
ment Arithmetical of the firſt Logarithm; and then adding the "4 
rithms of the ſecond and third, 5 the Complement worms. of the 
into one Sum, from which bating Radius, or an Unite (towards the 
left-hand hand) the Remainder is the Logarithm of the merge II. 


The Operation by the- Cpl. Axitbu : C0. A. 
As S. ACB 56" 15' Log. — . I — — eee 
To AB go Parts —.—.— THEO — 44 
So is S. BAC, 33* qg5————— 9.7479 
| . To AC requfred, 60, 13 parts — — 11 . 
: The Compl. Arith. of a Log. is amt; Remainder theres; INE ſubtract 
ed from Radius. g S794 4 


So the Compl. Arith, of S. 10 TONE: ADA. ASE r ooo 

is 00801 54> as here et 901 If | 9.919846 
. 

But a. readier way. is.. hinted by 1 hos: s the 
Compl. L 0 of the firſt Fignre towards 8 dunto 9, and, 
ſo of the reſt, until you come to the laſt Figure wards the right-hand 2 
thereof, ſet down the Reſidue to 10, Sg To take the Comp. Arith. e 
of 9.91984. For 9 1 write this Reſidue unto 9, which is o 1or 9, 2 N 
for 1, 8; for 9, o; for 8, 1 for 4, the Compl. to res which :ib 
And {lo T have 08016, which 3 I. Arith. of 9.9 5 linz * 
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en 


8 How to work this and the following: Calesby & * ee, 
ſhewen in the Uſe of ths N 85 
Cafe. Il... EET" = 1 : 


The Angles, and on of the Legs gin, to find te pot 
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2 LE N art 

In a Triangle CB. - We LAT 
There is given, e e 


Ac 56? fs 

Hom. jects. aner 
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2 * Op eration. 


ASS: 
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i 4 29 11 © 44 wit 4 £4 2210 4 15 n EY * 
0 AC re „10878 Pans | 


lz the "NS of this Caſe elite is no need to take the Compt. : 
E  Arith; becauſc Radius is one of the four Terms in Proportion; 2 of 
I cke of the ſecond and third together, — 
3 only fubtract the former Fig df the fir 
| ure of the firſt 
r 10 — _ 


And in ſubtracting the laſt 
4 Figure of the ſecond | 
= y'9 from 11, there nag, 3 Remainder 2034396 gives the 
Log. of the fourth Number req 

1 * Arich of the Log, ef the fr Term be taken, the 
eee eee a 38 


nA cf — — 


"The Angles and Hypotenuſe | oy 10 find either of hs Legs. 
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To Agrequired 89 . £ parts — . X ee 
n n this Operation, the ſecond and nd Log being added rer 
ng Rad, is caſil alily ub tracted 2 Apes olf on laſt 
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| Plain Trigonometry. 
\ GalrV. 


; The e and of the Legs given to 
pe | 

| In the Triangle ABC" . s EE 

N — . . ; 

3 25 5 ACB required. 


If De o. ration. Wes 
As AC 108 — pe RA — 2.033423" 
To R. ee RS 
So IS AB 90 — — — — | —_— 1954242 HE 
+ « — 56˙ 26' — 3 
This is ny =, the precedent Operation in the fourth Cale.. 
ON aſe VI. 
The Legs iven to md e re, 
In the Triangle ABC 
There is given 


— 90 FAC required. KJ mo 


oo This Caſe requires a double Opera on. 
7 1. By the 4th Caſe to find 2 1 5 
2 2. oy the 2d Caſe tofind the Hypotenuſe, - 
OT taupe Leffe. 
A. AB, 90 — EM | — — — 
d Radius CRORE — — wg Were le 


. So is BC 6 — — — — 
Ad To d. BAC, 33? 41 SAID Dok 
The ſecond Operation. | 

AsS. BAC 33 gl ——— ——— ä 9.74 _ 
. To BC 60 —— 7, 8 A me "1 2 _ 
| So is Radius CCT 05 2 
3 ToAC required 108 nnen — —— = — IT Mis 77 3 A 
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[The Fypoeenuſe, and one of the Legs given, ro fad the other Leg, | 
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In the Triangle ABC | F 
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ia | F This Caſe likewiſe requires a double Operation. ; . | 5 2 
I. By the 575 Cale? to find the Arghes, 
Ep 2. By the 1 or 340 Caſe to find the Leg require 1 5 
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A AC 108 —————5rq — 
i 3 F 2 To Radins - 1 "208" 206 ng _ — —— — — — 
=  Sois AB go — ee e | 
1 T0 8. ACE 39 84. — — | 
V The ſecond Operation. V 
= . "As Radius — ——  — ] — —— 8 
—rͤĩͤv— 
— — 
ene . — 7 7 
W The ſixth os ſeventh C aſes before-going, may be performed without 
=. | the Cannon of Sines and Tangents, by the 47 Prop. 1, Euclid. viz. that 


= n plain Right-angled Triangles, the Square of the * Hypothenuſe is equal 
_** 8 Sum of the Squares of the two Legs. 66. i 
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need not regard the-Corhadi bur 9 
; e $100 is the Pro- 
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De Operation, "x4 . A 1 , 
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the iven Legs ſeverally, add their Squares together, the 
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The double Log. — —ä— . * | 3 908484 - 1 4 
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= - 28 Plain Ti rigonometry, = 
= SECT. III. of 3 Plain Triangles: - 
_ - aſe 1 | 


T* 5 and one of the Sides given, to find one of the cas 

= | des. | 

_ FETT 

_ 4 m te Triangl: ABC. 

_—: There is given, 

4 Die 337499 | = ; 

_ ne Oh ABC 45 oo SC required 

1 * 40 parts 

4 The Operation of this and the tollowing Caſe, ee upon the ſe- 

| 5 cond Axiom aforegoing. _ 

* The Operation. 3 

We A 8 ABC 45 oo — — 0.150515 

1 To Side AC N — — 1.602060 
So is S. BAC 33% 45' — — 9241229 
To Side BC ed, wes < — 1.4973 14 
After the ſame manner you = Na the Side AB if it were required. 

: Caſe | 

= Two Sides, ad an Kao oppoſite to one of them, being given, to 

1 find the ocher oli Ange: vs, 

3 Wo: | | Example. ey : 0 

4 In the Triangle ABC; . 


; 6 

4Y A SBI. There 1 is given, * , 
1 hoe g 5.6 3 8 = Ac required, 
: i Va 88 e Obtuſe. 


= * OI In W bt If the given Angle b be Obeuſe 05 lunge 9 
3 cute. 

Y 2. If the given Angle be Acute, ng oppoſit te to the greater of the 
1 * Sides, the required Angle is Acute. 


If the given Angle be Acute — poſite to to the leaſt of the given 


" Sidus, it's doubtful whether the A ought be Acute or Obtuſe, and 
_ to be determined . — 45 f in \ this Example. 

The Operation. 50 ov | Co. Ar. 

4 Side AC 80. — — — ee e 


To S. ABC 45* oo! ——— 2 1245 e — . 
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Sow | bien Timon: Mp: 19 
This Operation produces the Log. Sine of Ga“ 06'. for the Angle 
fought ; ; but becauſe it is Obtuſe, you. muſt take its Complemens to ü 
180” . 54. cpa Caſe * * hrs - = 
Two Sides, eee te to ↄne o them, bein 
find the third Side. 4 erat le. : _ YE 
In the. Triangle ABC. „ 
There is given, 2 fle et 01 bbs al aha 
ABC 45* 00 2/199] bee e 
AB 100 Wo required. 1 11 XY 
AC 80 | n 7 
Firſt find the Angle at C, by caſe the ſecond.” _ 8 #2 
As Side AC : —8— 
To Sine of ABC—— — , . — 9 
So Side AB ——————— 100-—— — 


To Sine of ACB Obtuſe, - — 1 17* 34 — 9 946494 
Angle ABC — e 500 
Angle ACB "LY — =117 54 .. ; 


Sum —— — 6 54 Subtraded 8 156 
there Reſts the Angle CA 17: 6', Then by s caſe the firſt, 
As Sine of ABC — — —45 oo —— 1505 15 
To Side AC — — "ER — 8 — hes A | 
So Sine of BA — — 177 06'—— > 
To Side BC. 9 — — Tag io K. F22012 | 9 
= 73 thy. Ne 
Two Sides, and their e contain 5 1 given, to. find the other 
Angles. xample 2 CO: *Y 
In the Triangle ABC, | | | K 8 SI, - 
There is gj n Doo Nei ere, one 1 vn 
"AB 25 JJC — oF 1878 * | _ 
AC 20 N= — Sol ns rt halls op +. 4 
The Operaticn of this caſe depends apon the thid 4 Avian. „ 
De Operation. . kd Dog Is 5 n LY 1 
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So is t. half Sum of the oppoſite e angles . —=10.517833 
To x. of their half. "Difference —— a 19.563591 
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Two Sides; and their contained Angle given, to Fad he third Side 
8 © Example. © FF Ih 

In The Triangle ABC, Re * = &. | 

N 3 . 8 22 Ls 
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B 8 7 Fü 
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= 57 the 34 Caſe to find the Angles. 4 115 | 
"my By. the, 2 80 92 85 find the Side requir Fl 
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BC 34 To the S0 of, the ſides AC and b 
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1857 The Difference of the Segments 8 S 
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bes ll CHAP. IV. 

The DoFring of Shericd Ei TAN G L E S. 
3 EM 
SEC T. I. C ontaining the Aﬀettions 57 Spherc Triangle 60 , and 
=, their Axioms. | 


8 


i Nl on 


| Spherical Triangle is that which is deſcribed o on the Surface of 
the Sphere! 2 
2. The ſides of a Spherical Triangle a are the ker of three great 
F | _ Circles of the Sphere mutually interſecting each other. 
< 3. Spherical Anglecare meaſured by the Arch of a great Circle, inter- 
b | cepted between the ſides Nr the Angle, the Pole of that o be- 
ll the Angular Punt, 
4. Thoſe are ſaid to be grear Circles which dividet the Sphere into two | 


ee equal Parts. | 
F. Thoſe Circles which cut each other ut ranges, paſs —_ | 
4 the Poles of each other, and the contrary. * ; 


3 6. In every Spherical Triangle, each ſide 1 leſs chan a Semikcirgle. 

= 12 "aa Spherical Triangle, any two fides e are greater t chan 
=. S third. 
13 8. The Sum of che ſides of a Spherical Triangle is is leſs than tivo Se- t 
maia.icircles. 

9. If two ſides ofa 8 a al Tae be equal to a Semi- circle, the ! 
two Angles. ar the a ſhall be equal to two _ angles ; if they be . 
leſs than a Semi- circle, the two Angles ſhall be leſs; but if greater than ir 


a Semi- circle, the two Angles ſhall be greater than two Right- angles. ti 
1 10. The Sum ot the three Angles of a wpherical Triangle are greater 
than two Right-angles, and leſs than ſix, FIR 
? 11. Two Angles of any Spherical Triangle ate greater than the Dif- tl 
ference between the third Angle and a Semi- circle; therefore, ab? th 


12. Any ſide being continued, the Exterior Aug e is leſs than the two ; 


Interior oppoſite ones. 13 
N 3. os aftiy Spherical T riangles ace of the Sum of rwo o Au- tl 


geg Circle, is greater chan the Difference of A third Angle ar 


circle. Pp 48 rt C d- 

3 134. In any Spherical Triangle, one fide being produced, if the other by 
= _ctwoſides'becqualto a Semi-circle, the N Angle ſhall be equal | 
1 date inward * Angle upon the fide 9 If chey be 0 be 
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. of the fame Allection (that is, be both greater or both leſs than a 


in Oblique Angular.” The 16 


a ia e, , 
than a Semi- circle, the outward. Angle ſhall be greater than the inward 
oppoſite Angle, if they be greater than a „An 00 out ward 400 
054 be lol than the :irward appolite Angle. 4 
15. A Spherical Triangle is either Maat, or Obliq ne 


angled: 
16. A Right ostern Triangle, is that which bath ode Right 
"Aug at theleaſc. 


17. The Legs of a. Ri ht-angled. Spherical Triangle re of th ſame | 


Affection with their oppoſite Angles. 


18. In a Right-angled Spherical Tri riangle, if either Leg be a Qua- 
drant, the Hypathenuſe ſhall be alſo a ae but if both the 


drant) the Hypothens;ſe is leſs than a Quadrant, or if of different 
fections, then greater, and the contrary. 
19. In a Righ 


Hypothenuſe be a Right Angle, the — thenuſe ſhall be a 
if both ſhall be of .the dame Aﬀebtion, it al be leß 
iz ſhall-be greater, and the 


85 but 


if of 


Angles are leſs than three Reght- Angles. 


21. An Oblique \Spherical Triangle is either acute or bent 
22. An Acute-angled Spherical IE ianꝑie hath all its s Acute. 


23. An Obtuſe-angled Spherical Triangle hath all its Angles either Ob- , 


_ or Mixt, viz. ſome Acute and ſome Obtuſe. . 
4. In any Spherica# Ta whaſe Angles are all Acute, each fide is 
15 . a Quadrant. 


In Spherical Triangles there are 2 ARE. 


ae 


two Axioms ollowing. 


wing. 


24 * Pe ** 4 
In all Spherical Rectangular Triangles, having the line Acute Angle at 
the Baſe; the Sines elbe * er! are open to the Sines of 


h ACM Ate Cn 
r heir Perpavdicular. Alt 2 (ft — A J. AO 2 2011 
"To aff Spherical Raf Kae Triangles, * 15 ſame Acute Avghe at 
che Baſe, Fe Sines of tne Buſes, th and the Tangents of che 7 | FE Dewey 
rr Betrofe 1 od 


portional. e Ty 
Pig ar all che Caſes ofa Rig nee Sime 2 * 55 . 
The. ſeveral 0 


eſe two Axioms. 
be continued to Quadrants,tha 


Legs be $ 


A N 


t-angled' Spherical Triangle, if either of the Angles at the of 
different, | 

contrary. 
20. In a Right-angled Spherical Triangle, the Sum of the Oblique- | 


s, 16 "in Nn le, ad ey: © 
ar are 8 by theſe 


hl Abe 
he Angle W 8 ei ima e. * 
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1 = Sphe ical Things Z 
me ne int Baſes and Perpendiculars, and the contrary. By 
-  _ which means the Proportions, as to the Parts of the Triangle given, in- 

ſtead of Sines do ſometimes fall in Co- ſines, and ſome times in Co-tan- 
gents inſtead of Tangents.” Such Parts as do change their Proportion, 
are ——— Complements, vix. the Hypot henuſe, and both the 

5 Obls 4e Angles,but the Sides containing the Right Angles do not ſo change. 

I "Theſe are called the five circular Parts of a Triang le, amongſt which 
by he Right Angle is not reckoned, and therefore — two Sides which do 
contain ir, are ſuppoſed to be joined together.. 

Each of theſe circular Parts, may by ſuppoſition be made the middle 
7 Part, and then the two circular Parts, which are next to that middle 
F229 20005  '» Part, are the Extreams Conjunct; the other remote 

If from the Part — are the Extreams Disjun&. , 
A As in the Triaugle ABC, if Comp. AC he mags 

wa the middle Part Com Comp. A and: Comp. Care the Extreams 
. . ConjinR, and the Side, AB and BC are the Extreams 
. ede er N the 2 Ta following. 
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Wen Parts of a Righrangled Spherical Tae, being thus Aan 
1 ae ee this Catholick and Wee Proportion invented | 2 
»* Abe Sor of the Middle. Part and Radius, 3 4 
do the Tangents of the dean 8 d f of the Ex. 
SS TORT e lee, 


Fo 


| 1 2 gebe Weste. 25 
ſo is the Tangent of the other Extream Conjund, to the Sine of this 
dle part 
e allo, as "Rains. to the ca of one of the B N Dr 4 
b n other Extream Disjun&t to the Sine of che 20 
Mi ce ü — _ 4 
"Therefore if the Middle part be ſought, the Radius mult be in te 
— place; if either of the Extreams, the other Extream muſt be in the 7 3 
place. 4 
Only Note, thar if the Middle parr, or cither of the Extreams Cons. 
junct, noted with its Complement in the Circular Parts of the Tri 
angle inſtead of the Sine or Tangent, you muſt uſe the Co-ſine ot of: 


rangent. - 

| Teitherof the Extreams Disjun& be noted by its Complement in the! 

Circular parts of the Triangle, inſtead | of the. Co-ſine you, muſt ule the 
Sine of ſuch Extream Disjunct. e | 
That the Directions d there is in the 


Table toll the Circular parts of a Triangle under their reſpective Ti- 
tles, — 1 taken for the Middle > 
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Leg and an Angle oppoſite — being a to 2bd the other 
Leg; if it be known, whether the Hypothenuſe, or other Angle, 
Freater or leſſor mu Quadrant. 2 
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PROB. I. Io find the Meritionl Dicrene e Laune 
ference of Latitude in Meridional Parts. J be * 
Firſt, If one Place be under Equnodtial, 0. hs” "Ob in Nonk” 255 Rf 9 

or South Latitude, the Meridional Parts (in the Table of Meridiona! a 

Parts) anſwering to the Degrees and Minutes of the Place s Latitude 

is the Meridional Diff. r 

Example. One Place in the Latitude 37 ofa „ North: the other aide 
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There are other Problems, War are frequently and indeed properly 
Rad amongſt the Queſtions in Mercator's Saiting ; Nevertheleſs be- 
- cauſe theſe relate only to Sailing in the ſame Latitude, viz. upon an Eaſt 
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3 I» 3 nd of 8 8 


1 8 | : * — 3 * Jakes 0 ; | 
l 3 Ee * IF . 1 a * = Us 4 4 | . K a . . 
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As Sine Comp. Lat, Ab 8 422 10' — — — e 3 ide 0 
To the Diſtance be = — —— 397 nine rand re 2.5987905 + See """ 2 
So Radius AB 90 * — —— 1 1 
To Diff. Long. BC 35. — 2.728877 = 

PROB. III. The Diſtance, 54 Teens of Long. between two Places | 

in the ſame Lat. given, to find the Lat. Plate. 2. Fig. g. 7 

There are two places in the ſame Latitude, their Diſtance 597, and. = 

Difference of Longitude 769, I demand the Parallel or Latitude. 5 


As BC the Diff. Long. 769 — 8878205 — 

b To Radius A8 90.0 16,.0000000 
So be the Diſtance——— ã ——5 Me ———2.7759743 
To Ab Sine Comp. Lat.—————3g. ——g9 $90ogio 


_ The foregoing Prob. inMercart. Sailing faded by aPradticalEzamp.- 
There are two Ports, one in Lat. 340 o Noith; the other in Lat. 
43? 25 North, the Difference of Longitude 4" 52' the Southermoſt bY 
ort being the Weſtermoſt. A Ship at the Northermott- ſails S. W. by 8. 
47 then S. S. W. half W* 51, then S. by E. a 9 62, then W. N. = 
* 92 quarters W. 6x, then W. S. W. a nes, W. gi. Tae 


1. The Courſe and Diſtance between the two Ports, I = 
45 3 * Latitude the Ship i 18 in, e be e g 32 7 7 15 | b.* 4 
- 3+ What Difference of Longitude ſhe hath made, | 1 


4. What Courſe and Diſance ſhe hath made good, bon ther TY 

Port ſailed from, A eee "= 
5- What is the Courſe and Diſt. to the =P Pon the Wit bound er, Eo 
The Operation. To find the' Caurſechetween:yhe tus Porto. 4 "3 5 > - 
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« £ * 1 
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L# 43.25 Mexid. parts 2897 
Lat. —40.0 Merid. parts — 


Diff. Lat. z. 25 Mer. Diff. Lat. 2740 3 
Ne Diff. Lat. A5 274 * n - 
| To Radius ——————=———90-0———— 1889 A 

So Diff. Long. ET II *. — A 
To Tang. Courſe — 46:49 —-—— 10.276323 

be "TEL tip 3 3 30 A 

As Sine Comp. Courſe — : —— 
To Diff. Lat. Ad — — — — — 201 — — —— ——:3 14753 4 
NIS ——— han Won: — A ee, 
To the Diſtance AC ———29 —————  2-can 
The yo from the Northermo 
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"It Heesen. 5 


br "Then for the firſt Courſe South Weſt by South, 47. e OE 
. yr 4539 To find the other een 

5 wo Radius— 9 9 © 5 e e Ag ——10.0000000 
1 5 © To the Diſtance— — 7 — — —„—.572˙978•˙ 


3 S0 Sine Comp. Coutſe: $C—3 3h F——— — ——9-9198464 
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5 * 


Io the diff. Latitude 39.1 — — 5515 2 
=. Latit. failed from 43 25 Merid. Pars * — . | 2 
Bi. Lat. Subrr. © 39 A 
Lat come to 42 46 el. SOAR 2844 800 
= r Merid. Diff. Lat. 53 1 
1 0 od - 10.0000@00 
To Merid. Diff. Lat. — — — — 1.724778 
1 80 Tang. Courſe ————33 459 —— — — 9.824826 
To Dif. Longitude 35.4. — 1.5 9168 
The ſecond Courſe 8 8. W. half W. 51 min. ? 1 
Ok To find the Di — G. Latitude, and Latitude come to. 
| As Radius —— X o 0 — — »ꝛ( 
= To the Diſtance - WT r.7075701 
1 La” Sine Comp. Courſe {c.—28, 1— — 22414526 
n Diff Lat. —-— 45 ————— 11. 6539337 
Lat. failed from-—42 1 Merid. parts —2 844 
Diff. Lat. ſubtr.—— 0 43 ; | 
Lat. come TON. 1 x Merid. 8 ER. 
1 Merid. Diff. Lat 61 A 
| As Radius — — - —g0? o. e PIE 10.0000000 
3 E To the Mer. differ. La Laim 2 1 78753298 g 
$ 5 Fo Tang, Courſe ———— —28 4 — ̃ 7 - 
To Dis. hong 32 6 — 94246 
Sik The third Corſe 8 by E. 4 E. 62 Miles. A's 
= 9 =— TOTO TX. 08 e ee eee 
b wv We | $0" 0'———— 1000000 
ro thc Diſtance n 
= So Sine Comp. Courke ſe.— — — 14 4 — 9282778 
15 * Df 56 3 Diff. Lat. — 5 1. 779 1694 
. 55 1 5 _ 8 
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. Courſe Ay: 4 1 61. „ 
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Jo the 2 — — — | —61. 1.7853 298 
So Sine ——— ů ů ů 7 
To Diff. Lat. —— — — — 14 8 11.710267 
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Dif. Lat. add. o 15 e 
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- Merid. Dif. Lat. —_— 
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To merid. Dif. Lat. — 20 
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To Dif Long. ——— — — — 788 7x, 9021199 
oak e ped gk 
To find Dif. Lat. and Lat. come to. 
90” oO _ 100000000 : 


** r 


As Radius 
To the 1 1 
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To merid. Dif. La. — — — m_ — —— 1. 36172 8 
So tang- Courſe — — -70* LO mY 
To Dit. Longitude — — 171. 1 
Jo find the Courſe and Diſtance WWE ES the Port fert ſailed from,” 
Make a ſmall Table, as you are taught in the Uſe of the Tables e the 
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3 The firſt Column contains the Courſes, the ſecond the Diſtances, | 


the third the Latitude come to, the fourth the Difference of Latitude Nor- 
therly, the fifth the Difference of Latitude Southerly, the ſixth the Dif- 
ference of Longitude Eaſterly, and the ſeventh the Difference of Lowgitude 
Weſterly, which is thus found, Ot 
Obſerve the Latitude and Longitude of the Place ſailed from, and the 
' Courſe and Diſtance ſailed ; and then by Caſe 1. of Plain Sailing, find the 
Difference of Latitude, and by Prob. 2. of Mercator, find the Diſſerence 
of Longitude as you ſee in the Operation for the firſt Courſe, where you 
ind the Difference of Latitude 39 min. and Difference of Longitude 35.4 
and becauſe the Courſe is between the South and Weſt, I ſet the Dif- 
ference of Latitude 39.1 in the South Column, and the Difference 
of Longitude 35.4 in the Weſt Column as you ſee in the Table, alſo 
ſpbtracting the Difference of Latitude 39 from 43* 25 the Latitude + ſail- 
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and | Difference of Lins to find the Courſe « — Diane fled from the 
firſt Port, by Prob. 2- of Mercator 's Sailing. 
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As merid. Dif. Lat. AB — rn rn ne Ig8— 5 296665 2 % 


To Radius: — — | — — of 105050000 9 
en Se . m—— PR . — 2.810334 
o tang, Courſe ———- 53 : 5 

Pl 25 the Dane, . 8 9943 "_ 
To Df Lek : — . 
S Radi — 99 0 0 to. oοοοοο 
To the Diſtance Ac 204.2 23701324 


Then to find the Courſe and Diſtance from the Ship to the Port bound 
ſor, you have given the Latitude and Longitude the Ship is * r. Lat. 
40 58 and Latitude; of the Port 40? o', the Difference of Longitude 
between the Ports is 4* 52', or 2932 the Diff. Longitude made by the 
Ship is 191', which ſabrracted from 292', reſt 101, the Diff. n 
from the Ship to the Port repreſented by the Linc E M. 

Lat 40* 58' merid. parts; *—oprorroory 2699 

Lat. 40. O merid, parts 2623 BYE 
Diff. Lat.o 5B merid. Dif. He ee 3 


As merid. Diff. Lat. CM - 96. — 18898136 
| To Radi 18... — — — 90² o 165 —10.0000000 
So Diff. Longir. E M- — — 101 — 2.0043214 


_ To —W=: ——.. OR 3 = 


To find the Diſtance. | | 

As Sine Comp. Courſe ſc. — _ 5 35 2 n 712 70 £4 
To Diff. Lat. C L- — — 9 8 —— 1. 7634280 
So Radius — . of 10 0000000 
To the Diſtance CR— — —— 159843005 


From the Shi wh the Port bound for, is South 5.3? 2 Weſt, or South 
Weſt almoſt 2 e Diſtance 96.5 miles, or 96 miles and a half 


repreſented by 2 70 4 2 . I 


hs ER n 8 by a 8 is the moſt exact; aud de 
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Foundation of all other Methods of Working; Nevertheleſs, a "Traverſe: 


Exa&neſs, both in Latitude and Longitude, only By the Tables of Dif-. 


8 


may be wrought, and an Account of a Ship's Way kept with ſuffcienn BY F 4 


ference of Latitude and Departure, as will be plainly taught hen wer! 2 1 


come to fhew the Uſe of theſe Tables towards the latter end of the® 
Book, and the true Projection thereof you will have in the Uk of the 
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- 0 r for the Learner's Inſtruction, and (if poſſible) to invite all Ma- 
25 -riners to the frequent uſe of Mercator s Sailing ; I ſhall incert one 


_—_— oportion which may well be called the Catholick Proportion, in Mercator, 

_—  * "becauſe by it all Neceſſary Caſes in Mercator may be reſolved ; and it. is 

== thus performed without a Table of Meridional Parts, | 0 

Log. Tangent 51” 38' 9” (viz. 19. 1015 10) To Tangent Courſe, 

* So is the Difference between the Log. Tangent of half the Complement 
of the two Latitudes, to the Difference of Longitude. - | 4 

You need not regard the degree, viz. 51 38' 9“ becauſe the Tang, 

=_ of it is always a ſtated Number, to work with, and is eaſie to remem- 

— ber, for if you ſet it downby two figures together tis, 10, 10, 15, 10, 

tte firſt 10 being the Characteriſtick, the reſt ſtand as you ſee above. 

=  _ Now if one Latitude, Courſe, and Diſtance be given to find the Dif- 


= ference of Longitude, the Terms ſtand as above. 


3 „ 3 4 
_ AShipin Latitude 5 10' fails South South Weſt half Weſt, 1650 
Miles, I demand the. Latitude come to, and Difference of Longitude. -- 
Fit, find the Diff. ot Lat. by Caſe the firſt of Plain Sailing. 
Radius — 90 0 — ——10,0000000 
1IlIuo the Diſtance ——- - 1650 — —m—_,2174839 
S8os Sine Comp. Courſe ſc-— 28 7 ——.9454636 


—_  - — 1455 : — — 3.1629475 
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Or the Proportion may be altered, and ſuited to any other Ciſe ia A 
. Mercator's Sailing; as if both Latitudes, and Diff. of Loagitude were - - 
given, to find the Courſe it would be, — 

As the Dif. of the Tang. of half Complement of the two Latitudes, _ 
To Dif. Longitude, So is the common Tangent 10.101510, To Tang. _ 
of the Gourſe, 

Or If both LY and Courſe were given, to find Difference of 
Longitude it will be, 

As common Tang. 10.101510, To Diff. Tang. Comp: of * two 
Lat. So Tang. Courſe, To Diff: Long. Oc. But theſe Varieties we ſhall 
leave to the Reader! 's Practice, 


Middle Lititeds Sailing, 3 called en $: Sailing * 
by Middle Latitude. 


« His, as — as Mercator? 8 Sailing, ſuppoſeth the Earth and Sea 
. to make one entire Globe, and is grounded upon this manifeſt - 
Truch derived from thence, that the Semidiameter of any Pa- 
rallel of Latit. is in Proportion to the Semidiameter of the Equinoctial, 
as the Sine Complement of that Parallel is to Radius, and becauſe the : 
Circumference of all Circles are Proportionable to their Senitlne ak 5 
the Circumference of any Parallel bears alſo. the ſame Proportion to tis 
Circumference of the Equinoctial; and becauſe there are the ſame Num 
ber of Degrees of Longitude in any Parallel that there are in the Equi -- 
noctial, it will follow, that the miles in ons Degree of Longitude in the-.. 5 4 5 
Equinoctial, vi. 60, are in Proportion to the Miles in one Degree of 
. Longitude in any other Parallel, as Radius to the Sine Complement H 
"a Parallel ; and henceto reduce miles Eaſting or Weſting in any Pe. 
rallel to Difference of Longitude, or miles Eaſting or Weſting inthe Ec 2 
noctial, the Proportion is, As Sine Complement of Latitude to 2 
_ dius, ſo the Eaſting or Weſting 0 commonly called Departure) to Die 
rence of Longitude. 
This is abſolutely exa& if you fail Eaſt or Weſt (as hath been er! 

in Parallel Sailing) and ſuſicently ſo, if you ſail upon an ObliqueContſe, © 
provided you take the Middle Latitude between the two extream Lau- 
tudes (from whence it is called Middle Latitude Sailing) which is found 
by adding both Latitudes together, and if they are both North or both * 
South, half their Sum is the Middle Latitude, &c. 

| Note ; If there be an odd Minute in the ſum of the two Lene, 
take ways the greater half of the 2 for Middle Latitude. — 5 £4 - 
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Paule ore Latieude 2 ard Difttmce given, 70 kan the other Ins 
ade, Depar ture and Difference of Longitude. 


3 A Ship in Latitude 50* o', ſails S V. by $-88 miles ; 1 cnt the 
3 come to, with the Departure and Difference of Longitude ns 


5 TL Lay dowii the Triangle GHI, as. you are 
= fs ND taught in the uſe of the Plain Kale in Plain 
Sailing witlr the Sine of.the Comp. of Middle © 
Lat. in your Compaſſes, and one Foot in 2 
draw the Arch LM, till the line LM be e- 
M qual to IH, and through L draw LK; with 
the Sine of 9o in your Compaſſes, and one 
Foot in E, deſcribe the Arch XO, the Line 
„ meaſured on the ſame equal Parts from 
5 1 — 1 5 "XL which you projected the Queſtion, gives the 
r Vifference of Longitude required. | 
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Angle IHR, To Difference of Longitude 


* Middle Latitude Sailing, as ſuppoſe both Latitudes, and Differegse 55 
Longitude were given, in Fg. 2. draw the line GR, and at N wake ® 


the Angle GRI, equal to the Complement of Middle Latitude, and ſet 
the Difference of Longitude from R 


ment of Middle Latitude, to Hr: the Departure. 


— 4 * 


"Ill Land Sang. 


Or the Die of Lone may be thus fond; | 

Firſt, as in Caſe. the 6 firſt of Plain Sailing, with 
the given Courſe and Diſtance, lay down the 
+ Triangle GHI, and having found the Middle 
Lat. which in This Example is 495 24 draw 
the Line I R to make an Angle of 49* 24' with 
the Line I H continue GH till it cut IR in R, 
then is GI the Diſtance, the Angle IGH the 
Courſe, G H the Diff. of Lat. I i the Depar- 
ture, and the Angle HIR the Middle Lat. HRI 
the Complement 165 Middle Latitude. Hence 
is Demonſtrated the proportion by which :we - 
have found the Longitude, for As Sine ot the 
Complement of Middle Latitude HKI, To 
Departure IH, So is Radius, or the ü fo Z 


And in the Obiique 'T riangle GR. . 3 

As Sine Compl. Middle Latitude IRH — 40 36' ==——=— 0. „1865 „ 

To Side oppoſite G the Diſtance — 88 — Ci 2 
So Sine Courſe IGR -- —— 33 45 - "22447390 \ V 


To Side oppoſite IR Dif, Long———75 -— — — #1875 7823 
By this Method you may project and anſwer all the uſetul Cafes in 


to I, and let fall the Perpendigplar 
IH, Then ſet the Difference of Latitude, from H to G, and draw 1 8 
and then is the Projection finiſhed. The Angle 18 KH is the Courſe, 61 | 
the Diſt. and IH the Dep, And by Arithmetical Calculation it is, I £ 

As Radius, to RI Diff. Longitude, 80 Sine of HR the mp 2 

And as GH the Diffegence of Latitude To Radhs; the : 
Departure, To Tangent of HGI the Courſe, LE 0 1 7 8 

d, As Sine of 01 the Courſe, To: IH the Departure, $ Fr 
"Radius, to IG. the Diſtance. +... — 

But for the Operations, in this a biber Varieties of this kind, 1 
mall leave them to the Reader's Practice, ſuppoſing that hat hath ken | Y | 
ſaid may be ſufficent to Introduce. the Learner into the fuxthſer nov - 
ledge of Middle Latitude Sailing; and is às much as Gur In ended Previs .- ff 
71 in theſe new N to this 3 will. BEE 
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"CHAP. VII. 


The ban f S pherical Triang! es, applied 1 in PROBLEMS of 
| Great Circle Sailing. 


L though it be hardly poſſible for a Ship 3 trace out us 
Arch 5 a Great Circle, yet it may be of Advantage to kee 
conveniently near it, eſpecially i in a Parallel (or Eaſt and we. 


_ Courſe. 
- PROB. I. Two Places differing only in Longitude. | 

Example. A Ship being in the Latitude 500 North, is hand to a Port 
m the ſame Parallel, whoſe Difference of Longitude Weſterly is 47 


I demand ithe Angles of Poſition, the Diſtance in the Arch of a Great 


Es by what titudes and Longitudes _—_ Arch ſhall paſs, likewiſe 
the Courſe and Diſtance 


cording to Mercator. 
Let A repreſent the firſt 
Place, E the ſecond. ' 
ir > Operation. 
„„ T0 find the Angles of 
1 Poſition, BAD and BED. 
8 LN Tube Oblique- angled Tri- 
| angle ADE is reduced in- 
Ae ed 9 Right- an- 
ed Triangles ABD . | EBD, the Sides an es aa th equal; 
r in either of them there is given the Hyporhennye, E Angle 


2 D, to Es Angle: at A or E- 


* 
Pl 
* 


from Place to Place, ac- 


1 2. Tofind the "Diltance AE. 
3 = > = the Triangle ABD. 5 
| | nere. ny * — —— — Log. 10.0000000 


* | 
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” 

x 
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80 is f. ADB 2 30oÄ˖( ᷑ͥ ʒ:—ͤ— ——9.6006997 


— l 14 11——— 2 oy: Is 901775 
| . 1 14 51 being doubled, produces . 


2 


"In the Triangle ABD. 25 
As te. ADB— —23 * Jo — Log Io age; 
— ——— — — 1.00 
So is ſc. A D—40 284254. 
rote BAD — 75 —.— — —— 9.522555 


> 5 Tof.DA- — 40 de — — — 9.8080675 
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Great-Cirel Sailing. SR bat” Og: 85 =, 


3. To find the Latitudes by which the Arch ſhall paſs a at every five 


Negrevs of Longitude from A ; 1 the firſt Port. 
Firſt, You muſt find the greateſt Latitude b 35 which the Arch paſſesDB. 
In the Triangle AB 


As tc. AD. — — — Log. 10. 0761865 
To Radius | « — DE Dany, nn ty 
So is-ſc. ADB ——23 — — — —9.9623978- 
Tot. BD ——— 37 — — — 98852113 


The Compl. of BD (to 500 500 25 is the greateſt. 
Secondly, To find the Latitude by which the Arch paſſes at every five 


Degrees of Longitude from A, you muſt reſolve the ſeveral Right-angled 2 


Triangles, BDa, BDc, BDe, Ge. . 
Subtracting 5 from ADB 23 30 
There remains ——aDB-18 30 
Subtracting 5 from aD » 30 
Remains Bb e 13 30 


And ſo for the reſt, as — Ho in the Table: LIEN 


er 


DB 18? 3o') In the Triangle ahh, : 
Dc 13 30 
De es 30] Tofindby what Latitude the Point () paſſes. 5 
Df o —— 
Dg 3 3 4 25 Radius — — —Log — 1 
Dh o6 To tc. BD————37' 35; —— 10.113712 
Di 1 385 So is ic: aDB —— 18. 30 ——— 99769566 + 
— on - 01 te.  Da— ——— 39 04. | -F0.0906688 We & 
The Complement of Da 50 e North, is the L of the Point a} BM 
After the ſame manner are found oe Latirudes Jon the Foing CR . 
Cc. inthe ſubſequent Table, © | : „„ 
Long 1 | * ISS © 2 


A o oo 50? 28 Mirdiy, Fg 8 Latiudes ad Lo! 
50 56 |. tudes by which the Arch paſles, you may 1100 
51 38 | © the Courſe and Diſtance 3 ada: Place.” 


52 06 | by Mercator. 7 . — ; 2 25 
12 22 | 

1 3 bo.” to find the Courſe and 4 Diftane FR e 
32 14 5 gen 7 n 50* On 

32 

51 Sr] jo 56 
51 14} 
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| 50 24 | And ths abe: of © Landes 1 wet 
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* N C "Crt Sailing. CREED 
I 4 A . - 5 "The Meridional Difference of Latitude i is 87 Minutes 
4 8 * 8 . For the — 
4 * As Metid. Dif Lat. — 
5 To Radius - — — ——ä— 10.0000000 
= 1 the Diff. of Gf Lang — — x: FIR 
_ 3 Fon the 3 2 


T0 the Difl. of Lat. SAR Wes 2 r 
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K o the Diſtance 


- 200 


ce, . follow i in the Table. - 8 
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1 ; a ** 
* As. q ” 8 * — 
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—_— by ö 2 ® ; - 
* r F 1 8 . 2 9 
+ $% + * £ ov . — * 5 L 4 
_ _. ts 4 * : 6 
4 = IF = : — N 5 5 
FT | # 
"7 — } 
_- » = 5 8 5 By 
* > wo $.. ; | 1 0 «4 a2 
1 3 rom £7 to c 
12 _— Me * Kors 


N 
_ N 189 
r E rom c to e N 

N 

8 


188 
184 
289 4. 
179 «| 


—_—— From e to . 
—_—_— a 
7 3 0 Won 2 a 5 
n : K a 
_ „ i | i 3 F F 
== "4% hs x” mA F 
—_ 88 rom f tog 
2 Fi. * CY F * +" 
\ 4 ne >. * a ; 1 8 2 N — 
. bs ; s F 
I From g. ton 
r ; Is 82 
n F » oO 


6.52 Ns Ro 2 2 . | : 5. 82 ef | 

BF r "ih s ; : * FS 7 : From to 1 t E. 8 W 82 4 | 187 1 8 
S * 1 | : | | EL ' 

©," p „ = : > A I” y 1 | From i 1 t KP 8 W 78 41 $3.4 I88 . "RO ö K ' 
w_ - © * N ö * *; k 1 8 W of : * 1 | ; | 6 
From k to l | S: W 75: 14] 196 3 
n 2” 8 9 2 5 r | F _ 
=—_— Len lo ES Wo: git or | 


you may fail W. N. W. 217 until you are in the Latitude 55 5 N. 


bur 52 more than that of Great Cirele, and nor above 22 more chan 


EROB. II. Two Places differing. both in Laritude an Longitude, 
Example. Suppoſe the two Places to be, one in Latitude 36 North, 
* other in the Latieude 500 North, the Difference of Longitude be- 

" tween them '68® Eaſterly. I demand the Angles of Poſition, the Di- 


5 . | vn pred EY aca $0 the re Cane. 75 


—87— 3 I -1.9395192 


17481860 
Ss is Radius — —— 3 ——= 10.0000060 


— 2.3030327 


=. . After the lame manner you will find he Courſes and. Diſtances ac, 


But in fa moſt of the Courſes afore-found a are 15 near the Welt 5 


aud then W. 8. W. 917, further, you will arrive at your Port. By 
chis means you will alter your Latitude almoſt 6“, and the Diſtance is 


Let 


- 


200 1 . 1 — | 


2 Paratlel or Weſt Diſtance. "% 


ance in the Arch, the Latitudes and Lotgirades by which the Arch 
-" paſſes, aud che Courſe and Diſtance from Place to Place, through 8 


4 * 4 4, . n N ” * . * W 7 N * 4 0 1 
* * K * - N ae a p 12 
9 2 = : « "i. 7 — 5 l — * jo F . 2 A 9 * 
12 * < * 9 + 18 4 
9 2 % - N - 4 


5 "Croat ele Ng. N 1 
Let 13 firlt place, in the Lat. 36% 55 
E the ſecond, in the Lat. 505. t 

| _ The Operation. 5 


1 1, To find the Ang of Poſition XX = 
Cy the T angle. ADE. | 3 * tn R 


AD <a % ADE 68 00 
DE. 8 o half ADE z 34 00. 
Sum, 94 o half Sum, 47 00 e 
Diff. 8 hate Ins. To 2625-08 Np] B bY 7s 5 N ©" 388 
ge 5 0 1 I | 

400 20. AD and DES 00 —— — Leg e, —_ 
To i. Nera. . —0 SE — — $58 4 
Sois tc. 5 ADE 3 | "9,0 J 945-5 4 AP 


3 X £5 AandE 13 32— . 53927796» 


"Co Mrs; 
As ſc. :Zcr*. AD and AE 47 00 — Ls 0.1662 16 
> TD be. 2 X cra— 07 o | — 


— — f 

So is tC. 2 2 ADE—- "093 34 QO — — — —— 10. 1710126 f 
Tot. + Z Cs A and — * 08 - 3 — — —— 3 1 
2 Z Ls 65 08. L . N 1 
4 13 *; HS IR gr Sk NE Ns 5 
Sum 272. 00 A KY we, | 
2 2 AED The Angles of Pei ah F 
"eg "To A Diſtance. —— . 2 
2 „„ Le, 4 0. | . 2 

2— 72 00 —— — — — Log. 0.0080534. | 

To 25 = — 
8 T0 05 AE — . — 5 — —̃ — Es. „ 4 
"The Diſtance is 49? 50', which reduced into Minutes, makes * 5 5 1 
Thirdly, To find the Laatit. and Longit. by which the Arch paſſes i 
* "Firſt, Find rhe Feng Latitude by which the Arch - ” 0 4 ; mY A 

2a 5 3 As ABD. „ 9 
5 As Radius — — DOES L20.c0000ms 9 
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5 cd Sailin ny. 


D is 39* 0%, «hoſe e 50? 53'is the greateſt 8 88 a 
condly, To find the Vertical Angles ADB, and BDE. 


; I -—  IntheRight angled Triangle ABD. 


lte. BAD — ITILLE 16 —.— 1 99042321 

To Radius — - - WV 2 25225 

| So ſc. AD —— -— 54 00 — —— - ——_— 27692187 : 
© From —— ADE 68* oo | 2 

SBrauubtract —— ADB 53 wy - 

| Remains — BDE 14 14 


Thirdh, T 0 To find the Latitudes by which the Arch paſſe at every 5 
Degrees of Longitude from A, Co mud reſolve the ſeveral et 
Taue BDa, BDb, BDe, 


% 


2 Subtracting five dep. from, ADB 532 4 
There remains ADb 48 46 
Siubtracting five deg. from 48 46 g 
denn —bDB 43 46 
=p : So of the reſt, in the follwing Table. 2 5 
Pee Dre 
4 | BDb 43 46 | BD: 08 46 
ers BDk 03-46 
. - | BDd 33 46 | BDl ori 14 
I We 28 * | BDm 06 14 
he IRE | BDf 23 46 | BDn 11 14 
. 
. the he Triage aDB, to find by what b the Arch paſs at 
: N the Point 4. | 
5 — 8 0% — = Log, 99101766” | 


© + o Radins ————— oe RS 10.0000000 
A . 

8 4 | 2 ' Whoſe Complement 39 01˙ is che Latitude KM.. 
or che ſame manner are found the Latitudes of ſeveral Points 

TY 6 5 65 * 48 in ws 8 Table. 
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Cab The „ Sailing. PE RM 


Trade, J.  Fourthly, Having thus the Latitudes a 5 

| 4 36%? 00 | 050 * Longitudes of the Arch, you may find the 5 

| 2 39 2 SCourſes and Diſtances from Place to e. 

41 3 9 Wo 
„ 44 47- 1 according to Mercator. — IJ 
1445 37 | 2 | So to find the Courſe and Diſtance XY 
A 'Y ; 
4 3 Both Larimdesare 36 degrees and 3g de. L 
30 33 40 grecs Ol minute. 

„ 38 40 1:45 The Difference of Lang. 5 deg. 
E | The proper Difference of Latitude 1 
35 minutes. 
wy 8 — 6 The Merid: Difference of Latitude 228 
E 0 oo A -68 minutes. 

„ | | Fer the Courſe. 1 

As Merid. Diff. Lat. —228˙——— [Log. 2. 3 
To Radius ü — —  10.0000000- » 


So is the Diff. Longitude — 
Ta t. Courſe ——— 4 hs 
| „ 25 For the — 8. 

As Sc. Courſe — 52 45 5 — Log: 9.78 196 


To the Diff. — 181 1 = a e 2.257786 
So is Radius ee He. 


300. 8 — : —2.4771212 
— . 


ORE 
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To the Diſtance 2 . r 
AAſter the ſame manner you may e ee 2626 bs A 
6.4, Oc. as they follow in the Table. ö 

Places. Tores. r e 
From 2 NB -ya" 45": þ Ws. 
From à t0b NE--55 4 I 
From 5 oc | NE 59 10 3 
I From c tod | NE 62 40 1 
I From d ze | Nx 66 05} a 4 
eee From e wf-| NE 70 O 21 1 
©] Fromſwg NE 3 39 |: : 
From g 10 5 N E 235 Dey! - 
From 5 to i | NE 81 05 1 
From 1 % K NE 35 14 - 
From k te | NE 89 2 | 
From I to IS E 87 19 
From mms | S E 83 09 5 
4 From x to E 2 E 80 13 2 
{ 


containing o ſundry Aftronomical 
oſeful in jo the Art of Navigation. - 


* - — 


omical Definitions: 
HE Poles of the World are two fixed Points in the Heavens dia- 
metrically oppoſite to one another, the one viſible in our He- 
NS,  miſphere, called the North, or Artick Pole, noted with * 
The other hor ſeen of us, being in- the lower Hemiſphere, ealled the | 
 Sauth or Kg Pole noted with S, 5 8 
1 © The i an imaginary Line drawn from Pole to Pole, 
fs "Sor ch the Diurnal. Motion is » is pecformed from Eaſt to Weſt. - 
The Meridians are ircles concurring and eee 
8 3 Poles + 7 3 as PE * and PcS 


_ Na Into rwo Petter, 
The Ecliprick i a Great Circle, ing the 
olite Points Arie and Libra, and 8 


v 
7 o 
- % 


Ae Doe. 


Aries 2 8 e EP Libra 
Taurus 8 | Scorpio _ 
Gemins UN Which are Mor- Sagittarius 
Cancer S — Capricornus 
Ia oi | Aquarius 
Virg pe. | Piſces 


"The Zodiack is a ase or Girdle, havi eight IE a; 1 1 
on either ſide of the Eclipeick, in which ſpace the Planets _—_ thier | = 
Revolutions. *Tis divided and diſtinguiſhed by the twelye Si Tn ee 
The Colures are two Meridians,' dividing the Equinoftial an 5 Echo 
tick into four equal parts; one of theſe paſſes by the Eguinoctial Points | 
Aries and Libra, and is called the Equinottial Colure, asP = S8. | 
| The other by the beginning of Cancer and Capricorn, called the Sl. as: 
tial Colure, as P &, 8 . 3 
The Poles of the Eci iptick are two Points, 23? 30 diſtant from the role: 
of the World, as Land K. 
be T ropicks are two ſmall Circles, panitel to the EquinoBlial, and 4. 
ſtant therefrom 23” 30“, limiting the greateſt Declination. 
The Northern Tropick paſſes by che Beginning of Cancer and is called 
the r 3 i I 
The Southern Tropick paſſes by t Beginning of corn and is cal 0 3 
led the Trop ick of Capricorn; as A b. Capo 5 "i 
The pole Cn are two ſmall Circles parallel to the EquineStial and - 777 
diſtant therefrom 66 3o', and from the Poles of the World, 23 30 
That which isadjacent to the N. Pole, is called the elena ha. G 
And the other the Autarticł Circle, as K dM. ä 4 
The Zenith and Nadir are two Points diametrically ; oppoſite. — Es vl 2 
The Zenith is the Vertical Point, or the Point right over our Kae, 
The Nadir is directly oppoſite thereto, as NW. 
2 Azimuth or Vertical Circle are great Circles aer een, 1 
and interſecting each other in the Zenith and Nadirz as Z SN. A. 5 3 
he Horizon is a great Cirels: 90? fant from. the 2 and: Nader, 
cut all Arima at 25 the World into Foo... 


£5, 


* 
* 


and Nadi of che lace I oft "1 

The Almicanthers, or Parallels I Altitude * e fan * 
the Horizen, imagined to paſs through every Degres d M 
the Meridian, between the Zenith and Horizon; as BF. 
Parallels of Latitude, or Declination, are ſmall Circles para 
n They ar called fe of Decivais in reſpecß 


: . 
5 
A - — + [5 
- 
7 9 --. — R 
— — * 
1 % 
” -& * * 
8 
24 4 i 6 * 8 
- G . 
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* 6 2 Sz La Ec Zo << 
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"9. PE 83 Definitions. 
| Sun or Stars in the Heavens; and Parallels of Latitude, in reſpef to any 
TP Place upon the Earth. 
| The Latiuade of a Place, is the Heighth of the Pole above the Horizon 
or the Diſtance between the Zenith and the Equinottial. 
The Latitude of à Star, is the Arch of a Circle contained between the 
Center of a Star, and the Eclipeick Line; this Circle making Right- 


Angles with the Echiptick, and counted either North ward or — 
according to the Situation of the Star. 


Longitude is aſſigned to begin) and the Meridian of any. other Place 
counted either Eaſterly or Weſterly. N 
The Zorgitude of a Star is that Part of the Ecliptick which is contained 

between the Star's Place in the Ecliptick, and the beginning of Aries, 
counting them according to the Succeſſion of the Signs. 
Altitude of the Sun or Stars, is the Arch ofan Azimuth contained be- 
' twixt the Center of the Sun or Star and the Horizon. 
Aſcenſion is the riſing of any Star, or any part of the EquinoSlial above 
the Horizon, and Deſcenfion i is the ſetting thereof. 

Right-Aſcenfion is the Number of Degrees and Minutes of the pu- 
oftial (counted from the beginning of Aries) which cometh to the Me- 
ridian with \the Sun or Seas: 7 8 ae the 1 

Oblique Aſcenſion is an Ar Equinoftial between the beginnin 
of Aries 3 part of the Equinoctial that riſeth with the Center of 

2A aStar, or wich any Portion o the rg in an Oblique Sphere. 
2 8 Fa. Sc Fee is chat part of the quinottial which ſets therewith. 


 quinofial, being the Difference between the 
Right and Oblique Aſcenſion. 
The Amplitude of the Sun or Star, is the Di- 
Nſtance of the riſing or ſetting thereof, from the 
Eaſt or Weſt . — of the Horixon. 


_ L unt the true Flaee in reſpect of Altitude is in 
Ik the Line e ANG the Sun or Scar being 


and ADB, or GDH. 
's Superficies. 


1 ir ofthe Earth's Surface. . 


Longitude on the Earth is meaſured by an Arch of the Equinetlial, con- 
tained between the primary Meridian 2 Meridian of that Place where 


3j be he Ditonce Lorwocn the 
1855 true and appatent Place of the Sn or Star ; ſo 


* 


a 


Aſcenfional Difference is an Arch of the E- 


bk a_4 _ — 
— 


Mr 


* 
\ 


the Hypothenuſe 56" 41 the Sun's Diſtance from 2 and rhe 4 : 2M 


| of the Equinoctial Points Aries or Libra: Therefore ifthe Sun be in the 


= = 3 | 9 —— we „ 1 * . a = 
2 Aſtronomical Problems. 1 
Refrattion 7 the Stars, 1 | 5 


| Diſerved by Tyco, | The Refration is cauſed S the Armoſphere, 


Ir _Rerrat. | or Vaporous Thickneſs of the Air near the 
82 30 300 1 Earth's Su perficies, whereby the Sun and Stars 
I — 28 | ſeem os to riſe AT and fer later than real- 
| to 12 30 {| Iy they do. : 
| 11 O0 a 
| ; E Latitude of 55 degrees, and hereatidhis: } 
36: 9 ir is allowed to be as follows in the Table, Ache 
—_— g 1 it varies by the Weather. 
5 E 1 And in the more Northern Parts it hath been 
FOE Ca obſerved to be greater. 5 
5 : 5 | Suppoſe the Altitude obſerved were 10 de- = 
K grees; the correſpondent © Refraction is 5 min. | 
2 28 o ſeconds, which ſubtracted from 1o degrees, the 
1 1 15 emainder 9- degrees 54 . ſeconds, is 
| '9s | 2 39 | the true Altitude. 
_20 38 
8E r. II. AftFonomical aide N 
FROB. I THE Sun's Place in the Echipiſet, and greateſt Declina- 


tion being given, to find his preſent 'Declination. © 
| Example 1. The Sun's Place being in 26* 41' of Taurus, and his great. We 
eſt Declination, or the Angle of the Eeliprick with the 3 2 * 
30, to find his preſent Declination, - Plate 3. 1 

In the Right-angle Spherical Triangle Y BC there is given T C 


BVC. the greateſt Declination (by the dub Ce ee oppor 8 1 
Leg BC, the Suns 22 ee ; 


Therefore the Proportion and dent. is 5 Es 
As Radius ö en! 1 7 
ore VER; o., dhe Sun's 5 grearſt T E A a 9 


To ſ. BC —1 28, the preſent Declinaron 9. 5227232 
Note, That the Sun's diſtance is always accqunted from the neareſt. | 


Northern Signs, Aries, Taurus, or Gemini; or in the" Southern Seng. 
6 m Aries. _ © 8 


apricernus, Aquarius, or Piſces; his Diſtance is com; 
ee * . Cancer, Les or e 


4 1 Mo es. Oe" IT WP; 
YL "+ 2 SEE. 2 » 
2 Nv w_ As 122 3 3 SITY 
* 2 1 — — wee 


Fe 
"3 
1 2 Fl * * — ; 
. : q * ** ANSP 2. : 4 
SQ 5 a * 3 
0 — V 8 * 4 q of L | 3% 
A * 1 » 4 '. = * . 
. An LY W . 1 
" ” . l | & - * os + 5 + 4_ 
| ? ' va * 1 - by 2 
5 N 5 * 1 i 4 In . 2 
* » . — 4 * - F hy - , 1 4 : > wo 4 7 * 
— Y F , Wh | * FIR N * 6 1 N * N 1 
0 - > of * « . * . 1 - 
” : * * * g > 4 4 
x * | 7 : "Sx , 1 W 
- 3 Ry 4 4 2 . 3! - 4 * * * d 
— U 8 


+ "© the Southern Signs, Led, Scorpio or Sagittarius, *tis reckoned from 3 


4+ , 
* 
5 4 
, a l q 
* 2 . q 
„ 1 ? 
— „ 
* 
4 7 1 * 2 x 
o DE, 7 * 2 
* 4 N 73 
8 a 2 
0 OI; Bb I 
3 * 
„ W * 
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. 
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: A 
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— 55 LS 8 1 \ n 
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© dftronomical Problems © 


If the Sun be in the Northern Signs, his Declination is Northerly ; if 
in the Southern Signs, Sourherly, _ | 
Example 2. The Sun $ Place is 22 12' of Aquarius, his greateſt De- 
dclination (as before) 23 30“; to find his preſent Declination. 


The Sun's diſtance from Aries is 37 48'. Plate 3. Fig. 1. 
The Operation. In the Right-angled Triangle DF. 
As Radius- — Log. 10.0c 0000000 
 Toſ DVF 23 * ;0,the oreateſt Declination—= -9:6007000 


So is {. T-F- 37 48 the diſtance from Aries er — 9.7873 946 


Toſ. DF— 14 08 the preſent Declination 8. ——19.3880946 
Lou may find the Sun's Place by the Tables in Aſtronomia Carolina. 
PROB. II. The Sun's Place given, to find his Right-Aſcenſion. 
Note; the Sun's greateſt Declination is concluded by Mr. Street, in ans 

Caroline Tables, to be 2 % 30;, therefore i it 1s always given. 

Example 1. The Sun's Place is 20 41 of Taurus. „ 
Io find the Right-Aſcenſion. Plate 3. Hg. 1 

nn the Right-angled Triangle Y BC, there is given the Hypothemuſe 

Y C5641, the Sun's Re e from Aries, bon 

The 4 B C23“ 30' the greateſt Declination, (by the 6th Caſe) 

to find che adjacent Leg 7 B, the «> ra N 

i 1 Te Operation. 

4. Radius — — —— — Log 10.0000000 
Jo t. C— 56 41 the Sus Long. from Y 10. 1822405 
So is ſe. B YC 23 30, the greateſt Declination— —— 9.9623 978 
Tot. V B— 54 22, the Right-Aſcen. from Y — — 10. 1446383 
Example 2. The Sun 's Place is 22 12 of Aquarius, 


7 7 the 8 E - Plate 3. E. I, 
lathe OK 1 DF. 2 
ri 
As Radius - — — nn den 10.0000000 - 


To t. JZ 7 48. the Sen s Long. from 98896823 
571 * 30; the greateſt Declination 9. 9623978 
Tot. 71 — theRight Aſcenſionfrom the 2 „ 8 
next Equinociial Pons | 9.85 2080 * 
This Proportiodll *, Ri ohe-Aſceniion from the neareſt Equinoctial 
Point, as you account the Seer in the Operation. But the Right- 
bs 2 is to de reckoned from Aries, according to the vucceſſion of 


* 


e this laſt Exenple the Complement of 3 * 2 to 260; 
t Aſcenſion ſought. = 5 - PROB, 


* * - 2 — — — * age” OY . © * 


* 2 
- * 
- 
— 
* - 
- © 
* © . ” 
\ 


PROB. m. The Sun's Declination to find Place Longi- - 
tude from Aries. given, bly 5 | 


To 1. The Sun's Declinarion i is 19? 30 North, encreafing. 


his Place. 
Plate. 3. Fig. 
In! the Ri t-an gied Triangle Y BC. hs = 
There is given the Leg B 19 30', the Sun's preſent Declination. 
The oppoſite Angle BY C 23* 3o', the 3 Declination. 


And the Hypothenuſe Y C required by (the tenth Caſe) being the Sun's ER 


Diſtance from Aries or Libra. 
De Operation. 


As CRTC 23 30', the greateſt Declinat. Log.- — — 


To Radius — D—w—— > —— — — 10. 0000000 
Se is ſ. BC —-19 3o, the reſent Declination—— = 9.5234953 
Jo ſ. J C—56 10 — — — 2 -"9.9227953 
Which 56. 50 reduced into Signs, is 1 Sign 26 50 

or 26 50 of Taurus. 


If the Sun's Declination be North, and encreaſing, this Proportion 5 
finds the Sun's Diſtance from Aries; if decreaſing, from Libra in the 


Northern S igns. 


If the Sun's Declination be South, and encreaſing, from Libra; i der | ts 


creaſing, from Aries, among the Southern Signs. . 
Example 2. The Sun's Declination is 14 10 South. decreaſing. 


To find the 5 from Aries. Plate 3. E. . 


Dde Oper In the Triangle Y DF. 


As ſ. Dy F—23* 30', che greateſt Declination — 96 9.607500 1 
* To Radius — —— —— ———— — —— 1898 2 ; 


—0.3887109. - - 
— —9. 7880 109 ox If 4 


Which reduced into 8 Signs, 10 Signs, 22” ov of as of Aﬀuarinc. | = 
on IV. The Sun's Deelination re, 2 


So isf. DF—34 ro; the preſent Declination == 


To ſ. FE 3 52, the Diſtance from Aries = 
The Compl. of 37” * to 360" is 322 087. 


25 Example 1. The Sun's Declin. is 19? 30 North encxeaſing. Wa 
To find his Right Aſcenſion. - Plate 3. Fig. n. 

In the Richt- angled Triangle Bc. | 

There is given the Leg BC 19* 30, the Sun's preſent Declination. 
And the oppoſite Angle B Y C 239 300, the greateſt Declingtion- 
| Oye hes find the Ly FB, he Right Alccalion.. 


746 


1 Problems. 3 = 


1 r 3 » 
# 2 


As Radius . 19.9900000 
Tote. BVC 23* 300 the greateſt Declination 10.361687 
Sois k. BC 19 a the preſent Declination —————9.5491487 


To \. YB 54 32, the Right Aſcenſton, from .Y'-——— x9. 9108468 
The ſame Caution which was given for the right accounting the Sun's 
Place in the third Problem, ſerves for the Right Aſcenſion ; only as that 
was given in Signs, degrees and minutes, this muſt be given in degrees 

and minutes from Aries. 
Example 2. The Sun's Declin. is 14* 10' South decreaſing. | 
To fad the Right Aſcenſion. Plate 3. Fg. x. 


The Operation. 


| Ia the 3 Triangle Y DF. 

As Radins — —ꝛ — Log. 10.0000000 
To tc. DYF 23 300 the Sun's greateſt Declin.—10.; 3616981 
So is t. DF 3 ro, the preſent Declination - -9.4021237 
Toſ. Y D- 35 29, the Right Aſcenſion  x9.7638218 


The Complement of 3; 29', to 360) is 324" 2. the Right Aſcenſion 
from Aries. 


- PROB. V. The Tanita: of a Place, and the Sun's Dedlination be- | 
ing given, to find the Aſcenſional Difference. 


Example. In the Latitude of 31 32', the Sun's Declination being 20? 
12', to find the Aſcenſional Difference. 
te Right-angled Triangle abc Plate 3. Fig. 2. 
There is given the Leg bc 20? 12, the Sun's Declination, and the 
oppoſite Angle bac 3855 28', the Compl. of the Latitude, or the Angle 
between the Equinoctial and Horizon (by the firſt Caſe) to find che o- 
_ ther Leg abs the Aſcenſional Difference. 


Operation. | | 
- As 3 2 10.9000000 
To tc, bac 385 28' the Compl . of the- Lat. —— 10.099913 
S8 is t. be 20 12, the Decli — — 9. 6852823 
To. ab—27 35, the Aſcenſional — — _ 19. 6656768 


- PROB. VI. To find the Oblique Aſcenſion or Deſcenſion. 


Prſt, Find the Aſcenſional Difference b the fifth Problem, and the 
Rig Aſcenſion by the fourth Problem. 7 


Secondly, Af rhe Sun's Declination be Northetly, the Aſcenſional Diffe- 
rence ſubtraed from the Ri ght Aſcenſion leaves the Oblique Aſcenſion ; 


17 85 * to the * Aſcrſin, gives the . eicenſion. F 
& | s © Jhudly 


7 


. A " 
: "MO 4 
NES "0 


0 Problems | 


es go 
Firth, If the Sun's Declination be rar rde Anden Die- 
rence added to the Right Aſcenſion, gives che Oblique Adcention ; and 
ſubtracted theretrom, leaves the Oblique Deſcenſion. 
Note; if the Ri - Aſcenſion be leſs than the Aſcenſienal Difference, | 
add 360? to the Right Aſcenſion, and then ſubtra& it therefrom ; or if 
the Sum of the Right Aſcenſion and Aſcenſional Difference, exceeds 
360), reject 360, the Remainder is the Oblique Aſcenſion or — 
fon required. 
PROB. VII. To find the Time of the Sun's Riſing or Seing; and con- 
ſequently the Length of the Day or Nighe: 


Firft, Find the Aſcenſional Difference by the fifth Problem, which 
reduced into Hours and Minutes of Time, by allowing for every 15 
one Hour, and for every degree leſs than 155 1 of Time, and for | 
every 15 one Minute of Time. 
Secondly, If the Surr's Declination be Northerly, the Aſcenſional Dic. 
ference added to 6 Hours, gives the Time of Sun ſetting. 
And ſubtracted therefrom, leaves the Time of Sun tiſing. 1 
On the contrary, if the Sun's Dectination be Southerly, the Afornſio- ; 
nal Difference added to ſix Hours, gives the Time of dn riling, and 
23 3 . Tor ne n 8 | 
55 le ime of Sun it the. 
boy: ag ole Day: nn wh - 
1 


* Exanple r Inthe Latirde 51* 3e Norih, rhe Sun's Declination 20% | 
12 Nort I 
And the Aſerfioal Dilerexce bythe g8þ Problem. ar y, which 3 
Teduced into Time, makes 2 Hour 50 Minutes, * "$6.36 - 
£ in: 


Therefore the Time of Surry 4h; | IM 

| = e r 

; 6 „ Ee Ot the | A, "4 I 8 
EZN The Length of the Night... . 2 
"Example 2 2. In the Latitude 51 32, ec. 205 10 "Soak... ." = 
And the Aſcenſional Difference is a7” * "which io wy _— 
1 Hour 30 Minutes of Time. 24 


1 - 


„ 


Tbe Time of Sanziing . IS; 50. 
he Time of Sun- ſetting 8 4 10 
The Length of the Day ® * 188 1 


The ed of * Van 


— 
* 


n 


——— et. - Oe RT 


2 3 eee Problems 


PROB. VIII; The Latitude of a Place, and the Sun's Declination be- 

ing given, to find the Sun's Amplitude. 4 5 

Example. In the Latitude 51 327, the San 8 Decination being 202 
125, to find the Amplitude. 

Tn the Right-angled Triangle abc, "here is given the Leg bc, 209 
120, and the oppoſite Angle bac, 385 28' (by the tenth Caſe) to find 
the Hypothenuſe ac the Amplitude. | Plate 3. Fig. 2. 

The Operation. 


As ſ. bac 385 28 the Complement of the Latitude —— 9. 79383 12 


To Radius — — 10.0000000 
So is ſ. be 20 12, the Declination — —— — — 9.53819 
To ſ. ac 33 43, the Amplitude —— — — 274438286 
If the Sun's Declination be 3 the 3 is to the North- 
Gard of the Eaſt or Weſt; if the Declination be Southerly, to the 
Southward. 
RGB. Ix. The Lande of a Place and the Sun's Declination be- 
ing given, to find what Time the Sun ſhall be due Eaſt or Weſt. 
| 1 * In the Latitude F1* 32” North, che Sun's Declination, 20 
12 ort N. 
To find what time the Sun ſhall be due Etor Weſt. 
In the Right-angled Triangle a de, there is given the Leg de, 20% 
125 and the oppoſite Angle d a e, 51 32 „ the firſt Caſe) to find 


R 3—— + es 


the Leg 4 e, 2 time Flows. Plate 3. Big. 2. 
tes . 

As Radius—— — cn ens A 

To ted de 5 325 . —— 9.900086 

So is t. de 20 12, the Declination - ESA —76 

Ts . a eis 59, the Diſtance from ſix = — 279.4658598 


Which being reduced into Time, makes one "IE eight Minutes fere, 


which added to fix Hours, gives 7 Hours and 8 Minutes, at which time 


the Sun comès to the Ea; and ſubtracted from fix Hours, leaves four 


Hours 52 nac, che time of bis being in che Weſt Aximuih, or 
8 HFertical, 72 5 a 


PROB X. The Lam the Place, — . Sun's Dedication ES 


ing given, t find the Sun's e, being in the Eaſt or Weſt Ar- 


muth, or Prime. Vertical. 
© Example; In the Latitude 31 deg. 32 win North, che Declination 


20 degrees 12 minutes North, o 2 82 the oy e being due 


e e 
9 i g 207 | NI | "#2 


= ww 


 APronomical ' Proble ems. 


In the right-angled Triangle a de, there is given the Leg de 20 r2' - 
and the oppoſite Angle , dae 51 deg. 32 min, (by the tenth Caſe) to find © 


the H bene a d . Plate 3. Fg. 2. 
ws - 1 The — 
4 dae 51 32 the Latitude — —— -- 9.893 
To Radius — — — 10.0000000 


S0 ſ. de 20 12, the Declination — — 9.53819 


To ſ. ad 26 10, the Alt. in the Prime Vertical —. = 9.644440 
PRO B. XI. The Latitude of a Place, and the Sun's Declination be- 
L ng! given,” to find the Sun's Altitude at fix of the Clock. 
Example. In the Latitude 51 d 32 min. North, the Declination 
23 deg. 30 min. North, to find the Sun s Altitude at fix. _ ; 
In . right-angled Triangle abc, there is given the H 1 a c 


23 deg. 30 min. and the Angle bac, 51 deg. 32 min. (by the ninth. 
Cale) to fl the: eee . 75 | Plate 3. Eg. 3. 
| The Operation. | 
| As Radius = —  — — — — ta 10.0000000 
| To ſ. ac, 230 30 the Declination — — — J_—_— 9.600700 ] 
Sois ſ. bac 51 32', the Latitude > 28937452 


To ſ. bc 18 11, the Altitude at fie — — 19. 4944452 
P ROB. XII. The Latitude of a Place, 2 the. Sun's Declination, 
being given, to find the Azimuth at fix. 8 
Example. In the Latitude 5 1 deg. 32 min. North, "the Declination 
23 deg. 30 min. North, to find the Sun's Ax imuth at ſix of the Clock. 
In the right-angled Triangle le abe, there is iven the E pothenufe, ae, 


3 deg. 30 min. and the Angle bac, - 54.068 = Jan ee (by. the foxth = 


Cui) ro ind the adjacn Leg a ab. ; 8's 8 3. 
. The Operation. , 8 1 
| As Rll — — — 8 228888888 


Tot. ae — 235 300 the Declination Jie 

So is ſc. bac. 51 32, the Latitude . . N. 

Tot. ab—15 8, the Azimuth from the: Eaſt——— 794441336 

PROB. XIII. "The Latitude of the Place; dhe Sans Alkitade and 
Declination being given, to find his Azimuth. 
Example 1. In the Latitude W 32 min. North.. "che: Delson 
23 deg: Zo min North, the Al ren nn 10 find the Suns 

mu - 

In the oblique. angled ! Tria angle Dpz, chere is 8 8 the three Sides: 

ZP 5 28 the Compl.- of the Latit. 4 66* 30. the e of he 


I * * > ' 


— 


We 2.6 j WAA 8 N ** = * 4 * TOY. * y l = ach hv tt 1 . . 83 
* 8 9 * , 2 * — * 9 * "RF 1 wy . 7 Y , : hs 
7 3 <> SI 1 . 5 f f 3 
: * 3 — "oi 5 


e Pe l 
"Declination, the Sun's diſtance from the elevated Tote, 2nd DZ 4 40 


— 
0 ; 
1 * 


Bet, theSurs Kinde, from the ,, ee Fg 3. 


— - 

+ zh 40" 26' Sine — 
Z 38 28 Sine — TOEIICES — 4 o. 2061683 
| Ae Be DP 66-30? Sm 72" 39 Sine Log. ————9.9797764 
3 EF Sum— 145 18.. Rem o og Sine —— — — 9.029982 
odo & Sum-. 39 —— — — | 


— , at — 

* * a 5 ot 

> - aa __ 7 N * 
* 


— . A eee * 
_— 
4 le. \ * x 0 
| * F 9 
7 as .d £ * 
2 ' 1 is — 
8 4 
. f * ” 
: 
a k * 
0 1 J 
* . 
s a i. 
. ES 
Ny _ 
þ f * g 4 
+ 
. : 


\ wry p - 
* 


ener 2 


. . adizers 1 4 


The Suu s Aximuth— 179 28 * che North. 


4K 2 


In the Triapgle DPZ, 2 00 

FTbere 1 is given PZ 33%, IEEE. | 

D 70? 23', DP 10% 16, r . 
8 20 0e 23“ Sine K — — 000. Av. 00239676 
"5 egs TP 38 28. Fine — * — — Cc. Ar. 0. 206 1685 
1 Bafe 22 105 16 + Sum 107% og! Sine Lag 
Sam — 214 0: 07, Rem. or. 7 . ——>————— 84930398 


= | 3 —— 2 
— — Aww — nn ct ve Witte „ G es CE TRIED oo te cnn WW >< 44m 4" 
n _ 3 — * * 2 * — 42 * — 22 os 4% 
9 9 rs NEE) 1 1 * 8 * " * _— 1 


nne ec n 
E Wa - "The Suns Azimuth 153 58 from. the North. 


1 5 eee _ Lat. 5132 South, the Sun's Declin, 5 30 South, 


_ * is. Akxitude 49 40“; to find his Azimuth from-the South., 


WEE: og Ang PZ D, the Sun S Azimuth'fromthe: South... - Plate 3. Fig. 3. 
__ The Operation is the ſame with the firſt 

3 9 as chere Was counted from the North; this1 
_.-- 2 of the 8 which is 1x9 deg, 28 min. 


40 the Compi of the Altitude (by the s gore? ro 0 4 the Angle 


3 =Co. Ar O. 182352 


ee 


1 7 N Aen. — 22 ů—5 — m 8.5; 
3 Ben 01 4 Rs Ja — San, — 


In the Triangle DPZ, P muſt repreſent the Sourh Pole; then there i is 
EA za deg. a8 min. the Compl: ofthe Latit. D go deg. 20 min. 
2 ' i of tie Aim Pes deg: 30 min. the Compl. of the 
7 or the Sun diſtance 3 (or South) Pole, to 


te; only "as = A i- 
Ein from the-South. 


5x deg. 32 min: South, the Sn & Declina- 


3 16min. « Nor W wg 37 min. to find 
1 bee on the _. . Ab. Fig "4 


\ 


A e 25 In the Lat. 1715 32 North, the Suns Declin. is 15 216% 
13 Sul. and his Altit. 195 373 to find his Azimuth from the- North. 5 
4 5 The Operation. . | Plate 3. . | 


= 99804803. 


* 
- 


SO 5 Problems: e "ror. 

In the Triangle DPZ, Pp repreſents the 9 85 Pole, 28 in x the formee 
Example. _ 

Then there is given PZ 38 deg. 23 min. DZ 70 deg. 23 min. D 
105 deg. 16 min; and DEF required. 
The Operation is the ſame with the ſecond — 8 * 
_ muth found is to be accounted from the South, which will be found. * 
deg. 58 min. 
"PROB. XIV. The Litimds < the Place, the Suii's Dectination and 
Altitude being given, to find the Hour of the Day. 
Example 1. In the Latit 51732˙ North, the Suns Declin. is 23 %% 
North, and his Altitue 3 deg. 40 min- to find the Hour from Noon. 
In the Triangle DPZ, there is given PZ 38 deg. 28 min. DZ 40 
_ deg: 20 min. DP n 30 min. and DPZ the Hour from Noon re- 


uired. 5 Plate Hg. 3. 
q > = The Operation. 1 88 3.1. 3 
The TDP 66 30. Sine | G N 
. Eegs PZ 38 28 Sine et C0. As. o. 206 1683 
The Baſe DZ 40 201 Sum 72 19 - "Is Sine Log. 9.979764 
Sum 145 18 8 Rem. 32 . 88 e 
18. ES ——— Sam. 79-95 $744 _ 
| 32 19 ſc. 18 FRY | + Sum 09757872. + 


- The Double of rs deg. 57 min. TOW 54 min. which being re- 1 8 
hind into time, gives two Hours 32 min. from Neon; ſo that the 
Hour of the Day 1s either 2 hours ** min. Afternoon, or 9 hours 28 oy : 
before Noon. 

Example 2. In the . e „North, the Sers Daclin 155 46” 5 9 
Binh and his Alrit. 197 75 ro & the Hour P. M. Afrernoon- + -.- 2 
| In the 1 A there is given the three lides, * 5 . 5 


-- The: Operadi 5 4 — 

757 . T She A Tn : n e Ph 
| mage 38 28 0 N & eee, 
The Baſe JZ 2 i ep Tar og. wo els 
Sum 224 07 Rem. 36 40 1 F 97760897” 

2 SUM———107 -- -ͤ⸗ũ%„%“%' _— — 25 
Rem 3% 4oSc.. 12 4%/ꝗd 8e, 


Which doubled, produces a5 deg. 85 te and det e e, 7 
Time, makes 1 hour 42 min. ferer " 


: PROB. XV. The Poop ne pam: We : 
Hour of 12 0 1 Alirude. LID as 58 we 
8 . 5 . 


= 10 33 Aſtronomical Problets.. 


Example. In the Lat. 51 deg. 32 min. North, the Sun's Declination is is 
| * 30 min. North; the Hour, 1 hour 53 min. Afternoon. 


To find the Sun's Altitude. 

1 hour 53 min. reduced, makes 28 deg. 15 min. 15 

In the Triangle DPZ, there is given the two Sides, PZ 38 dep. 
28 min. DP 66 deg. 30 min. and the contained Angle. DPZ 28 deg. 
1 x5 min. and the third Side DZ required, (by Caſe the 91h.) | 


= The Operation. Na z. Fig. 3. | 

As Radius — — ci = a - LOS: 10. ooo 
To ſc. DPZ 28? 15' the contained Angle - -— 9.9449220- 
So is t. PZ 38 28 the leſſer Side | ds - 9.9000865 
Tot. 34 592 fourth Arch — 19.845005 


75 1 5 the other fide P. — 66* 30 8 8 
Subtract the fourth Arch — | 


I ger: 1S the reſidual —— "38 3h 


* 


| Co. i: 

= 438 — 34 59 the fourth i — 0.0865471 

| 3 „ 31 the reſidual Arch —— — — 9.930688; © 
Do is ſe PZ. — 38 28 the leſſer ſide- — — 9.897453 


Toe DZ. . 35 27 the fide ſought —— 199109805 
8 Whoſe Compl. 54 deg. 33 min. is the Altitude 9 


4 non, XVI. The Latitude of a Place, the Son's Declination, and 
-_ the Hour given, to find the Sun's Azimuth. 5 


Example. I the Latitude 51 deg. 32 min. North, the Sun's Delina- | 
. Hanis 15 pe -x6 min. South, and the . 10 hours 18 min. in the 
5 Morning; t to find the Sun's, Azimuth. - 6 + | 

8 © The Time from Noon is x hour, 42 min. : — 8 
33 Which reduced, is 25 deg. 30 min. 3 
3 15 the he Triangh DPZ; there is given the rwo Sides PZ 38% 28% PD 
= | 205% 16, and the contained Angle DPZ 255 zo, to find” one of the op- 
"> Angles, e vis. 2D, HED Cale the 2 * 


M. 7 IANS cr 


Plate 3. Eg. 4. 


— — 


EE 1 207 us es 
23 8 38. . 

8 : 2 IR 
5 b 71 32 230% 
5 6648.3 Dil. 33 924 be 12 45 9 

. R 2 kW . my EL * ; 


WP: 
0”: 


* 8 $M MN 7 


— 3- 22 Problems e 103 

Wes Co. Ar. 

As f. 2 Z cr. .d PZ— — 91. 5 — — 00221234 
Tof. 3 xc. —33 214——— ———-= 974427 


So is tc, 1 


12 45 — —ꝛ— — — —. 2. 6453598 


To t. Xcs PDZ and PZD 68 —_— — — 4082263 | 


Co. Ar. 


As ſc. Z cr. DP and 22.71 5 — — 
To fc. 3 X cr. — 33 4 ́ͤůͥꝝXAũꝛ —-9.9216073 
S0 is tc. DZP —— — 10.6453598 


To t.* ZI PDZ and PZD 85. 1 ———— 7 ä 


4 Zls 85 10 | 
_IXls 68_39 3 
Sum 153 49 DZP required. N 
Which is che Sun's 25 from the North, © 


PROB XVII. The Latitude of a Place, the Sun's Fes and Ari- 


muth given, to find the Hour. 


Example. In the Latitude 51 deg. 32 min. the Sun? 8 Altitude 49 dex: 4 
o min. his Azimuth 119 deg. 44 min. from the North; to find the Hour 


fternoon. - 


and the oppolire Hoe IS required. (by Caſethe "_ 


pf 40 20 . 


- 1 ' FS 
* J - p 0 - - 
1 5 . 5 Fs. K 0 1 
* . — mY « , - 
— f 1 5 * * - Ig» _ Leg, Fe. * WMS 
of . of . 5 a be . = CE 1 7 8 


Som 78 a8 48 Sum 399 27 «ppt. 119 5 
Diff. o 52 Diff. o half 38. 32 0 Duh 


0.5069194 _ | 


In the Triangle DPZ, there is given the two Sides DZ 40 deg; 3 = 
PZ 38 deg. 28 min. and the contained Angle DZP, 119 deg. 44 min. 


The 23 N late 3. *. 5 : 


As £3 3 2 e and PZ — — — ee e 


T0 L. — T — 0 — — — 8.1189 


"WL DT — 5 52 — — 9.763770 
Tor. f 


3 C14 „ 
As ſc. L7cra. DZ — 39 2 — 11% 
To ic. * *. . 16 — —— —9.9999424- 
80018 tc. 1 DE 0 52 — . fs 
Tor + 2 4 DZ and DPL——36 *— ene 
1 5 36˙ 54 7 — . e 
N 9 = Shins | "hf 4s IN LY Fs 3:3 1 . 72 


X ts PDZ and DPZ — 0 52 — * 1730757 


1 
2 + + 
4 £2» 3 ££5-3V% 
AY 
Coo 4 = 


| : N . - | . _ 9 , * 8 
- 2d * * p —_— = 9 3 = W - EY * E A, 7 * * — # 1 66 
* - 5 : 2 , by 4 : N by * « £ DLC. Y 0 * * 
+ * 8 [2 - "© 
x 3232 3 6; 5 "I; . RY . . . 3 5 & LE, F 
= 8 N a 4 * ; 


. * 
d -7 * 
1 "Uh k 6 
* 1 yu - : 
* © % — 8 
- > 


ﬀY COST Aſtronomical „ ö 
e WT is che greater Angle, becauſe oppoſite to he INOUE Sie 
7? 45. reduced, makes the Time 2 hours 31 min. Afternoon. 
: ROB X'VIIL The Latitude and Longitude of a hxed Star being gi- 
| Te to find the Right Aſcenſion and Declinati ion. 
1 Example. The Longitude of Cqftor is 15” 33 of Cancer, and nis Lati- 
tude 10 ©2' North; to find his Right * and Declination. _ 
In the Oblique. T riangle DIP, there is given two Sides, IP 23 deg. 
-*-- 30 min. the Diſtance between the Pole of the Eguinoct/al and Pe. Pole - 
ol the Ecliptick; ID 79 deg. 58 min. the Complement of the Latitude ; 
andthe contained Angle DIP 15 deg. 33 min. the Longitude. from Can- 
cer: To find one of the oppoſite Angies DPI, the Complement to 180% 
of the Right Aſcenſion from Cancer ; and the third Side DP, the Comple- 


— 


* 
g F F 


ment of Declination-- Plate * Pg. 5. 
N Operation. Forthe Right . 7 
r | 
W 9 5 
3 28.7 Sum $1% 44 DIP x50 ny N 
| or Dil. 30 28 3 Diff. 28 2 2 * Me _- NS 5 
Co: Ar. 
| Aeg cr. 10 and 2 — 51 44 - —0.1050547 


N 


To f. * . 3 - — 28 1 15. — — — 9.5749 4 
12 te. 2 Iron tl 7 — A . 


* Ab. Zora. ID and IP —— 51 44———=— etz: 
To ſc. 2 1X cr. — 28 THER _— — 99449899 
So is tc. 1 DIP == 33 4 — A TERA = 2 
9 1 Fe 22 15 DPI and D 4 — amr 
— 2 = Zs 84* 317 Z * WE RD oe OL / ((( 1 
| x NX Le Ty AJ: 4 T2 , 85 | 2 . 3 ; N N >» 8 12 N. * tf 


5 r CF oe 


REC ue 14minthe fer. Seele 
e Complement to 180 deg. is 1 . 24 min Right cenſion 
dom Concer ; are fon Of ee 2 | 
. is 108 deg. 14 min. 
_ ASE. DPL- NS the Right Aden. Cos 
* — 261 46 504611 
1 -?To ſ. DI-— 79 58 the Complement of the EI 
8 85 Soi is . 1 3 3 the 8 from Cancer — —ů 
le 


K * by - - 7 * * 3 . 0 — 3 E 


| Whoſe Comps 3 2 2 de 24 28 min. is the Declination N 
PROB. XIX. The 
being given, to find the Longitude and . thereof. 
Example. The Right Aſcenſion of Caſtor is 18” 15', and his Declina- 
tion 32 32. North ;-to find his Longitude and Latitude. X 


8'.. and the contained Angle DPI 161* 45', to find the * 
age DIP, and the third Side Dl. (by Caſe the third) 


8 Plate 3+ Fs 
4 | The Operation. 2 Flat * 
-PD 7 A p45: | PAO Iv, 
1 "23.30 + | i 
Sum 8e 58 Sum 40? 29 DPI 161* 45 
Diff. 33 58 2 Diff 16 2 SIS. 80 52 


| 0 Co. PR 
As ſ. 2 cr. PD indi — ——40. 29 — — 


To. : X ct, — ——6 y——————9.4655219 


Age! Zers band — 29.— — 8 — . 1188466 


„ . . 
e SSR" 


To find the Latitude. 5 

a7 c DIP —— 15* 33' the Longitude from Cancer - — —0.5717369 
To ſ. 8 28 the Complement of Declination 9. 9258681 
So is ſ. DPI 161 45 che Compl. of the Right Aſcenſi 101 9.495 7716 ' 


To ſ. DI-—80 or the Complement of Latitude x9.9933766 


and Latitude 
- Example. The unknown Star's Diſtance from: the Sway! s Beak i is 4 


Latitude es | . 1 2 wy 
e Swan's 26? 39 49” o. 
. 087g Sd, 8 * 12 br. is Has Nas es" 


ight Aſccnſton and Declination of a fixed 480 ; 


In the Triangle- IDP, | there is- given the two Sides, IP 23* 30“; PD 


—Bo 8 tc. DPF Co —80 J3——— — 9. 2062022 . 
To 1 Res DIP and IPD — N 18.859332 

| | | Co. Ar. 

To ſc. 2 N era, — — — 16 59 — —— 9.9806349 
So is te. 2 D — — 52 — — 2.288222 
Tot. 2 ZLs DIP; al 8 11 . 5 —— f 2 


TY 33 DIP the Loogirade ben Cancer. _ - dy SF - 


PROB. XX. The Diftance 8 a Planes, Comet, 3 from two 
| known fixed Stars being given, to find the unknown Star” $ OE 2 


dp and from Perſeus s Side 88 deg. 57 min. to find the TEN A i - 3 


l 
- g 
* : = 
: a 2 
N * 7 4 
O 1 58 N 28 
1 — . 34 E * * 
— 4 1 £ - ” 7 
- 3 - k 
0 . * » % : ”> — 


Sd. tt, * nw Pe 9 $4. * N . 
4 : - - : J g $5 4 % * , * 35 
2 f : - 98. » x 
\ . * * ” . * - 
8 % Gs * a ry 
re ems 2 EE 
* f 6 b * p * 
1 2 * mw : 


0 a e 7 a = 46 "Y v _ 7 * * 
4 . * , F — * * * * * * — n 21 , . 
DES N * , R 4 —* 
" n 
* 2 * 
* - / : 3 * 5 , 0 
3 . 
: 


ä Aftronomical Problems. 9 
Here IK Repreſents the Poles of the Ecliprict, A the Sans Beak, D 
Peexſeuss Side, B the unknown Star; then, 

I. In the Triangle A Dl there is given two Sides, AI 40 deg. 58 min. 
= the Complement Latitude of the Swan's Beak, DI 59 deg. 55 min. the 
'F . Complemeit Latitude of Perſzus's Sue, the contained Angle AID 120 
\ 1 ' + _deg. 33 min. the Difference of Longitude between the two Stars; and 
-- ---. we A DAI, and the Side AD required. Plate 3. Fig. 6 211 


_ | The Operation. 

1 FRED L738 ts "4s." 

—_ A6 zer. AT and DI- — 30 . 1130110 

= - To. X ca, = — - 09 28  9.2160967 
n ce — —= 97567587 
4 Io t. XLS DAI and ADI —— 06. 55 | 
_ „„ b. jr.. 
1 As ſc? Zer). AI and DI—- vA 1958772 
1H To ſc. z X cr>. 5 — 09 28 — — —9:9940449 
_ . So is tc. 2 AID — — , 
—_ Bs '7 Ls DALand ADI — 41 29. 19.9466808 
—_: ;. | The 80 DAL is 48 py: 8 | ES. 


1 1 | ole | | 4 Co. Ar, 

_ As f. DAI - — — — 48 25, ——— 016035 * 
Toſ. ——— — —59 55 ——- 9.9371653 
So js ſ. AlD r 32 — — —=2:9359969 
To. 1 — — 85 02 —— — 195583657 


2. In the Triangle ADB there is given three Sides, AD 85 deg. 02 
mh the Diſtance between two known Stars, AB 49 deg. o5 min. the 
unknown Stars Diſtance from the Swan's Beak,, BD 88 deg. 57 min. the 
* from PR 8 Sb and the Angle DAB required. 


; Operation. e Plate 3. N. 6: 
4585 95 "rn IT Co. Ar. 0.0016337 
1 — 005. Ar. 01216719 


4 
55 — F 78 1115 32 Sine—— 9.968 5783 
8 Sum — 222 4 Rem. —22 35 Sine—— 9. 5843615 
| 5 2 Sum 1 2 —— um 19.6762454 
| OMNI ENTS Ga 35 85.——46 28 2 Sum——9.8381227 

Which being doubled, Rs 92? 56“, the Angle DAB requ ired. 
= Which — added to the Angle DAI, the Sum. is the Auge BA 
> deg. 21 min. 

3 Ig , I the Triangle ABI there is given, the two Sides, AI 40 deg; 
WED 9 hs man, or ones OG 141 deg. 21 is. 


* * * 


* 
— : Y 


8 Problems: V | 128 107 8 g 9 


and che Angle AIB, the difference of Longitude between the unknown 
Star, and the Swan's Beak, and the Side BL. the POR of the = we 


Star's Latitude required. Plate 3. Fig. 6 
De 22 1 

| * 

DET Zers. AI as AB = 45 of oymayeboons o. 1503887. 
To l. > Acra, — 4 03 — -— 8.840907 

So is tc. 3 BAL— — — 70 49 — — 441121 

To t. 3 ls ABI and AIB 8 — — 8. 8447787 8 

Co WINE 

As ſc. Zera. 3 01 — == 0. 1506414 

To fe. Ne... —04 03 —-— — 99989141 


So is tc. 1 BAL — ——- 7 40 . 51193 

To t. 1 Z Ls ABI and AB — 26 20 179.6946748 

The Angle AIB is 28 deg. 20 min- which ada to the Longitude 
of the Swan's Beat, m 26 deg. 39 min e the unknown Star's Longi- 


tude to be % 24 dep. 59 min. in Os 

As ſ. AIB 8 20'—— ——— 0.236719 
To . AB —— —— 49 o05————————9878z8 
So is ſ. BAL = 14 22 __— 754 
To ſ. BI 83 $7 . — W 1 


| Whoſe Complement to go? that i is 6* 3” is s the unknown Star's 
titude 8 hw, 

PROB XXI. The Meridian Altitude of an kudos Star or Planer, 
and the Diſtance from a known fixed Star being given; to find the un- 
known Star's Latitude and Longitude. n 
Example. In the Latitude 51 deg. 32 min. North, the Mandan Alti- 5 
tude of an unknown Star is 30 deg. 36 min. and his Diſtance from the 
Star in Cephens's Girdle is 84 degeces 32 minutes, to find his Longitude 
and Latitude: 

The Meridian Altitude of the Sar being, given, his Declination i is 
alſo given. 

For the Meridian Altitude lubtracted from che Complement of the 
Latitude 38" 28', there remains 7 52',-the Declination South. 

Firf?, Therefore in the Triangle 'AOP, there is given the three 
Sides OP, 20 deg. 52 min. the known. Star's Diſtance the North 
Pole, AP 97 deg. 52 min. the unknown Star's Diſtance therefrom, AQ 
84 deg. 32 min. the Diſtance between the two Stars, and the Angle APO” . 
required, being the Difference of Right-Aſceaſion between the two - 
ers (by ſe the 110) 5 2 oo” 


* — 
8 2 oF 
_ 10 | 
- ? 9 


3 ndl. 


1 wy The —— 

- OP 20 51 Sine Co Ar. 0.4483 129,” 
AP 97 52 Sine . Ar. 0:0041164 
"= 2 Sum 101 38 Ion — 9. 9909859 
. Rem. * 06 . mm EE: —9.4684069 
"ORE 3 5 5 Sam: 19.91182 27 
| h Ve. 2F 23 — — m9 955910 
1 4 Which, doubled is 50 deg. 461 min. the Angle „ 

1 The Right Aſcenſion of Cepheus:s Girdle is: 321? o., to which addin 
t _- $0? 46 (the unknown Star being to the Eaſtward of the known Star) 


ere the Right- Aſcenſim of the unknown Star 11948“. 
Secondly, Then having the unknown Star's Right Aſcenſion and Del. 
"motion you may find his Longitude and Latitude by Prob. 1 3 
e. XXII. Having the Latit. of the Place, the Sun's Right 47 
Ee - cenfion; and the. Altitude af a own fixed Star, to find the Hour of 
25 the Night 
15 — Exanple, In the Laticade x 19 32', the Sun's Rig It Aſcenſion being 
2285 45, and the Altitude at Aldebaran 3 585 to the Eaſtward of 
E the Meridian; to find the Hour of the Nigłkt. 
: N The Riglf Keen of Aldebarau is 64 deg. 10 min. and his Declina- 
EY: = 15 deg. 46 win, 

In the Triangle APZ, there is given: the three fi des PZ, 385 28˙, the 
| Compl of the Latitude; AZ 51 oz, the Compl. of the Star's Al-- 
5 IS #tude ; 321 74? 147, the Compl. ot his Declination, to find the Angle 
, the — of Right A ſcenfon between the Medium Cali * 


Aldtharan, | ne Plate 4. Fig. 8. 

Th Operation. 15 
| IE 2 AE Sine "ud ——— 05. Ar. 0:016655 1, | 
1 B Sine 38 28 TDN. —— . Ar. o. 206 1683 
$ 5 » 1 Sine 81 52— —- — — — 9.9956 85 
E. 5 £8 2 . Rem. "Sie 30 . — — — = 2.222222 WW 
ED . Sum, 192878 
3 5 Sc. 22 »— —— 9. 64 
_ Which doubled, 3 2 2 
3 This bange from the Right Aſcenſion of teen, leaves 18˙ 


ms the Right Aſcenſion: of the. Mid-Heaven.. Add 360 deg. to 18 deg. 
=. 16 min. and from the Sum Subtra& the Sun s Right Aſcenſion 228 dep. 
= BY . min. the Remainder 149 deg. 27 min. reduced into Time, makes . 
5 „ Hoirs, 57 Minutes, 48 Seconds, the Hour of the Night ſought. 

XXIII. Two unequal Altitudes of the Sun taken in one Day, 


Jak: the. Time Wengen the * and the Sun's Decli-- 
nation 


* 


/ AER ES M 


nation, beng given; ; to find che Latitude of the Place of Obſer⸗ 

vation. 

Example. The two Altitudes are 43 deg. 6 min. and 56 degrees 34 
min. the Time between the Obſervations is two Hours, and the Suns 
Declination 20 deg. 14 min. North; 'to find the Latitude of the Place | 
Northerly. 2 

In the Right angled Triangle ABP, there is given the Hyporhenaſe* 
AP 69 deg. 46 min. the Complement "of the Declination, the Angie 
APB 15 deg. half the Time between the Obſervations, . and the oppo—- 
fite Leg AB required.. _ Plate 4: Hg. 9. 


As Radius - 
Io ſ. APB — 15 E 8 

So is ſ. AP — 69 eee 

To ſ. AB. — — 14 03 — 19.38 2 

Which being. doubled," pp 6 mit on 

Secondly, In Te oblique angled Triangle APE, there is given the two 
Sides AE 28 deg. 6 min. EP 69 deg. 46 min. the oppoſite Angle APE 
30 deg. oc oo min. and the other oppaſite Angle EAP required. 


As ſ. AE 
To ſ. APE 
So is ſ. Pd 69 46 — — — —— 99723380 


To ſ. EAP——84 $4——— — — —= --——#9. 9982763”  Þ 
Thirdly, In the Oblique-angled Triangle AZE, there is given the 2 


Ionic n TR __ 7 —_ 


* 


The Operation.” 


—ů— — ———— —— | — 


YE. þ 
# £5 » . 
= - 
- S 2 — 
23 
* - 
#0.0GO000 
% 
Fun 
— * 
* 


— — 9.4129962 
2 — COTS 


| Plate 4+ Ng. 9. 
The Qperation. 1 Co. Ar-. 


— — — 7 
25 o — — — ꝛ—⁴ — 9.6989700 - 


three Sides AZ 33* 26', the Complement-of the greater Altitude, EZ 8 5 J 


46* 54, the Complement of the leſler AE 287 06', and the Angle EAZ. 
required. 


42 Side 335 26 — — 02588750 - 
Te Sine 28. 06. — 


| 1 8 7 
Which 3 3 EAZ 101 r degrees 44 minutes, from which 


Plar ie 4. Fig. 8. 9.— Is. 


The — 


Rem. Sine 07 19——— — —_—— 9. eee 1 


half Sum: 3 70 fk 


ſubtracting EAP 84 deg. 54 min. there remains PAZ 16 deg. 50 min. 0 A 


"Fourth, In the. Oblique-angled Triangle APZ,. there is given the => TY 


two Sides AP sg deg. 46 min. AZ 33 deg. 26 min. the I . 5 wh 4 


ge PAZ. 16 deg. 501 min. and the third Side PZ. e 


— 


= '- Amond Pollen | 
> th 3 | : 1 Plate 4, Fig. 9. 
Z As ee SOUS — —— 10.0000000 


© ——_ 


= | To ſc. PAZ ee eee 15 — — — 99822938 
1 89433 .f(g 4 8196844 
* To 4 ofa fourth Arch- —32 22— 19. * 
. r. 
Af. of the fourth Arch——32 22. — — = 
W Jo ſc. of the Reſidual—37 24 ————— -—— 9.9000472 
1 0 So is ſc. — 26— — — —,9.9.14406- 
To ſc. PZ———— — 17 - — —— 9.848164 
Whoſe pep plement ——-51 43 is the Latitude Northerly. 
}FROB, X IV. Two unequal Altitudes of the Sun, and the Difference 
- of their correſpondent Azimuths taken in one Day, and the Sun's 
3 Declination being given; to find the Lat. of the Place of Obſervation. 
Example. The firſt Altitude is 43 deg. 6 min: and the ſecond Alti 
l 56 deg. 3 4 min. the Difference of Azimuths 39 Degrees 16 Minutes, 
- and the. Sims Declination is 20 eos 14 Minutes North; to find the 7 
L.aatitude of the Place Northerl o 
Niſt, In the Oblique-angled Triangle AEZ, there i is given the two 
WE: Sides AZ 33 anz 26 Minutes, EZ 46 Degrees 54 Minutes, the con- 
5 5 5 tained Angle AZE :39 degrees 16 minutes, the Difference of the ai 
. e TG: the CY EAZ, and the third Side AE required. 
. Ee a 7 Pe "The * e's Plate 4. Fg. 9. 
. 3 | e Co. Ar. 
Al] 1 2 cn. AZ I 12 — 15 10 —— — 5 — . 19043 14 
To ſ. 4 2 Xcr. — — — 06 4 —— 90691074 
So is tc. 2 ALE ——————19 — nn = 
To t. XI EATZ and AEZ 27 6 — ?!—.— 1 
JJ OREN. 
* ſc, 7 1 "Xa. AZ and EZ—40 — . 116809 2 
To c. Kern. —— 06 44 — —————" . | 
80 is re KE —— — 19 38 —————— 104476486 | _ 
To b le EAZ and AEZ 74.39 — — 10-5614519 
The Angle EAZ 1017 39%. TE Co” 
"at 13 — — 07 3 — — . — . 9042 
1 10 CEL 46 13 . r 
3 * 8 is /AZE —— g dé. _— 0. 
6 To AER ———= 28. 09 mmm n= 196738167 
©" Secondly, In the Right-angled Triangle ABP, there is given the Hy- 
ne "KP 69 dev. A. min. the Leg AB 14 6 . . half of 


IM 192 he panty 8085 BAP N The. 


85 5 I 
* y . — 1 ** - A ” bs. p 
S 5 Hip XJ 12 TY PEE TIE ws ; AWE 
” ” > « 24 * c © — 
IG . N g 1 ap 1 n * 
2 * L dy N R * * A. 
Pe g a * . 5 4 * D * * oy 
. : : 4 4 0 ; * 
ps 


Ms 3 FR 


FE 7 3 
*% wa. * 
I - * 
r ; 
O 


- 4a 


— 


e Lege 3 Peu 5 


| lementary and C | I - 
- The Elementa radii of four Divitions. . 8 N F . Re 55 . 
T ̃kͤhe firſt is the Earth. 4 


= 


657 \ The — 4 
- As Ridin? | - R_— | —_ -- = 
TOW AP. 69 46 — — — 8 9. 3665424 "i 
So is t. BA 14 4 — DFT — — — 3989112 
To ſc. BAP 84 42 ——— ̃ — — sse; il 


From the Angle EAZ 101 deg- 39 m min. ſubtra& the Angle EAST 
deg. 42 min. there remains the Angle PAZ, 16 deg»57 min. 

57 Thirdly, In the Obliqve-angled Nene PA, there is given the two. 
Sides AP 69 46'. AZ 33e 26', the contained Angle PAZ 16* 57',/ and 
the tifird Side PZ e W Plate 4. Hg. 9: 

. Operation . 2 1 
As Radius — 2 Ä _ 


— 


Jo ſc. PAZ . 57 — — —— 59807120. 
Soist. 2 11 og — 98196844 4 
8 To t. of a fourth Arch—32 16 — ůꝛ 519.8003964 


9 Co. Ar. 

As le of the fourth Arch. z 10— —— port 

\ To ſc. of the 8 zo — —— 9994667 
So is ic AEST TRI, 2 IF" IP — te, . 5 I 
To ſc. 22. — 3 . 28] 3 - 298937564: | 4 


« 'Whoſe CORR _ - Fx, 3* is the Latitude. North. 


5 4 % 
” — 1 4 * th K 
— — 4 
6 2 
3 
x 


8 g & T. pred G the TS Arnot menen . | 2 | 3 | 
3 Prolomaick Syſtem. n 


* 8 
N 


wap Peolomidhck Sen is thar wich was by. i 57 5 
ſuppoſeth the Earth to be fixed as the Center of the World, and 


that all the Celeſtial Bodies i move round the fame, in n theirDiurnal and 
Annual Revo utions. FN 


The ſecond is the Water; both which make o one cre Body e, 
; wheneon we dwell: * 


The third is the Ar. exconipailing he PIN, 8 55 8 
And the fourth is Fre, which agcoring to the Opinion ini 1 


Philoſophers, is contained in that i bernory thor an the d 
3 88 i 8 


Figure. 


wo 


9 ae oat : PE ts n 4 8 T * 3 P * * * * 8 0 ! ; l FO 
ö n 
| - The D lanetary 8 len, SM NT EGS. 


=F 5 | The Figure of the Prolomaick, Men. 8 


8 These emen are ſubject to a continual Change and ien | 
one into another, according to the Proverb, Omnia Sublunaria mutabilis. - | _ 
Mr The Caleſtial Part is that which is without theſe Elementary Parts, | _ 
my oid of all Changes, and 1 is by the ancient A; divided into nn 

Tarte or Heavens. | "+ . 
=. The firſt of which, next to the Region of Fire, is the Heaven, or Ob 
* i | de Moon. 5 | Ws 
. yy of The ſecond of Mercury. The third of Vans. The fourth of the Sun. 592 en 
5 . he fifth of Mars. The ſixth of Jupiter. The ſeventh of Saturn. 

The eighth of the Fixed Stars. The id is called the 1 885 Ha- 
e Aa the Prima lil. 2 _ The. 


eas Tp Plan Hoy Syſtems. OO 
The Magnitude of theſe Heavens is known b 
thoſe great s within them make round the 


11 "OM 
the ae . 
es of the Zodiac. 


The Moon runneth through the Heavens by her own natural Courſe of 
from Weſt to Eaſt, in 27 Days, 8 Hours. f 2» 
Mercury in 88 Days. Venus in 225 Days. And the Sun in 2 Year. .- _ 
Mars in 2 Tears. Jupiter in 12 Years. Saturn in 30 Years. .* „5 
The Erghth Heaven perfects its Courſe, according to the Affirmation 3 
of Tycho Brahe in 25400 Tears. _ 
Theſe Heavens are turned about upon the Aris of the World by t che 
. tenth Heaven, which is the Primum Mobile, or Firſt Mover, by which... 
| Motion is cauſed Day and Night, and the daily ring; and ſetting of the | I 
"Hewenly Os” : EE "FS 
; "Be Thchonean Men. . 
* 6M 
KY I :Y 
e : 
„ Ky 
- 7 5 2 . 5 


Brabe, 2 Nobleman of Denmark; the moſt famous 4 Obſer-" - + 


This Hhpattefr derives: its 3 2 drm the Authoe cif, Theta: bs z 3 
. FAtor in the World in his Days ; n | 
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5 - 144 Ĩ᷑̃kbe Plan 


. henſion, framed this. Hypotheſis of the Heavenly Motions, wherein he 
1 8 aper that Venus, Mercury, Mars, Jupiter, Saturn, i 


 tily the places of moſt of the Fixed Stars, which appeared in that 
wherein he liyed. This famous Man, according to his preſent Appre- | 


their Motion 
KS the Sun as their, Center; and the Sun and Moor the Earth: and 
ar Saturn in Oppoſition to the Sun, is nearer to the Earth than Venus in 
n; and that Mays in Oppoſition is nearer the Earth than the Sun it” 
; as may appear in the ſai Hypotheſis. - As F 


pothefii wa firſt invented by , and 3 by C 
_—_— 225 ene of Germany, who lived in the Year 1500, 6. 4 


t the Sun is placed in the 
of cho dp the 5 
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of the Moon; ſo are ſome of the other primary 4 who ehe 


J. 
- "$% 
N 1 
F. 


; Ys 1 
22 1 The primary Planers are each of them in their proper 


ved about the Sun, and accompliſh their Periodical Revolurions moſt *. 


1 in their determinate and e ointed Times. 
That the Earth is one of the Planets, and with her Ae Moti 


1 the Sun deſcribeth her Orb'i in the middle between the Odor 


Mars and Venus. 


4. That the ſecundary Planets are ordinarily moved about the primary 


* Planets reſpecting their Bodies for their common. Nodes and Centers. 
. N 


5. That the ſecundary Planet, the Moon is moved about the 
her Center, where, by reaſon of the annual Motion of the Eart 


hath not only relation to the Earth, bur by conſequence to che Sun, 20 3 5 | x ] 


have the other Planets. ® 
6. That as this primary Planer, the Earth, is invironed with the 8 


manner * Moons or Concomitants encompaſſing th em. 1 


The Motion of the Pl anetary Syſtem. 


Neff, The Sun hath only a Rotation from i to E , 

own Axis, n deg gg ape wn oh ” upon kis 
. Secondly, The Planet Mercury performs his Revolution about 4 
ee cight days; which "is nored in de Scheme: with the Frs 


* Thidh, 1 The Revolution of Venus in 225 days, noted hy hes, 
wo” h The Revolution of the Earth the 
rt rb, 1 yy with Abo in one Tears | 


* „The Rovolntion of M 0 83 acer by 6. 
| Sixthly, T The . 8 of Jupiter, with his four 


Years; noted with 5 
_ Seventhh, The Revglution of Sarwrn, with his Rug md Moon, 1 


| Years ; noted 6 . 


The Moon circamvolverh the Earth eve Month'; 

- tendants him, in time correſſ  crery Month 8 oY 
The firſt, and next him, in one day 2 9 | 
The ſecond next without that, in 5 days 3 ben. uur 


The third in 7 days 4 hours. N l 


And the fend and cutmotE in 16 days 8 hours: 


- Satiirn's Moen moves about him in e aer o 


ei ending der Ke e 
. 5 " Pa. . 


Wo 5 


' Companions, 11 


— E 


\ 


— ä >RAlY K - ca 


| = += 2 ET 
" Mears; Juſt , Mars, the Earth, Venus, and Mercury (whoſe Re- 
volutions reſpect the Sun only ) are call 'd Primary Planets. 7 

The reſt (that move again about Saturn, Jupiter, and the Earth ) are 
Secondary 1 

The Earth hath a Revolution upon her ' Equinoftial | Poles i in 24 hours, 
from Weſt to Eaſt. 

The Secondary Planets are all of them much leſs i in Magnitude than 
"their Primary, and all the Planets together much leſs than the Sun, 
from whom they all receive their —ight, Virtue, and principal Power 
of Motion. 

Far without the Planetary Syſtem ate placed all the Fixed Stars, in fe 


veral. Diſtances, but all unto us incommenfurable. T he Parallax. of the 


Earth's Orb being 1 inſenſible in any of theirPlaces. 


4 Deſeription of the Golden Number, Cycle of the Sun, Roman 
In diction, Epacꝭ, and LKap- Near. 


; T. HE Golden Namber, or Prime, is a Circular Revolution of 19 Vears, 


in which Term df Years i it hath been Anciently ſuppoſed; that the 
Sun and Moon do make all the variety of Aſpects one to another. 
The Cyde of the Jun: maketh its, Revolution in 28 Years, becauſe in 
chat time all. the; variety of. the ; Domunical Letters and Leap-Tears are 
_ .expited, and the:29th'Year the Cycle doth begin again; which Number 


s to find out the Dominical Letter for any Vear paſt, preſent! or to come. 


The. Roman. Indittion confiſteth. of 45 Years, - and is ſet down. in tlie 


: : Charters and Writings of the Protonotaries of the Pope of Konie ; for once - 
in x5 .X ears the: "Nations were to pay: Tribute to the Romans. 


The Epadt is a Number neyer exceeding 30 days ; it is the 11 1 


| . and ſix hours, vhich added to the Lunar Tear, being 3 54 toys, do ma ke 


it equal ta the Sblar Tear, Which is 365 days. 

The Leap-Tear i is every 4th: Year, which hath one d more in it ka 
a commort. Year ; this day is made up in 4 Tears, by the odd 6 hours 
that are over and aboye+365 days, Which day is added after the 24th 
of February :Sothiat;in: the Leap- Tear February 12 29 days. And he 


note, That. the Prime and Dominical-Letters, and the Cycle of the Sun, 


change, the firſt of Janyary; and rhe Epact the firſt of March; and the 
Kune Tidiffion the firſt of September. 


8 . Verſes on the kycleſaftical and Civil lender, IN 


56 To knoë H it be Leap-ycar. en an 
2 88 Davide the Tear 60 45 Vat 8 left ſhall be, 4 
Eo T, Tor. 05 for oa 17 25 or yy 2 55 Y EY) 


* , — 
N > 


8 Verſes. Eo 7745, oy „ 


E R E you may omit the Hundreds of! * Tear of our Lord, and ; 


divide the: Reſidue by 4. 


4 


hor E 


Anno 1725, omitting the Hundreds, I divide 5 Reſi due, which i is 24; $: 


by 4. and chere remains 1, which ſhews it is the firſt after Leap- Tar. 


J find the Dominical-Letter. 
Divide the Tear its ath, and 4 by 7; 
What's left ſubtract from 7; the Letters given. 


A. B 2. C3. D 4. E 5. F 6. G7. MTs. 
8 E Example. | 0 mY EE. 
TL | Ofthe Year of Chriſt— — — 17725 
Codes: The 4th part (omitting Fradion) eee ——41 
-. - _. Toboth which J add the Number — —̃ 
1 The Sum is —2160 


Which divided by 7, there is left 3 45 ; nen ſubtraged "EY 7,. there 


reſts 3; which ſhews the Dominical Letter; 7 for the: Year, 7³ 7 18 the 3d 


in order of the Alphabet, that is c. 


But the Leap- Near hath'two' 7 Leden; the latter ford by 
this Rule ſerveth᷑ from St. Matthias's day to. the Tears end, and | for find- © 


Ing ng n the former (next following i in order from A to O and Ne 
again at A) ſerveth from*New-Tear's Day unto St. Matthias, 22 
I the Golden” Number; C Hele of the” Sun, and Indiction. 5 
When 1, 9, 3, to. th Tear hath added Hen N = 
NES, Ro 19, 28, a: * £ __ Apes : Rs Tl 
hs. & £ 2 1 2 


d = 
1 


To 1725 1 add Is, the 3 e 1 divide by 19, ind weis peng : 


16, which is the Golden Number for the Tear 1725. 
Again, to 1725 I add 9, and the Sum 1734. I Sons, 28, "the Reb: 
due 26 is the Cycle of the Sun Auno 1725. * 

Laſtiy, T0 1105 „Ladd 3 the. Sum 1728 "divide 


4, 


mainder 3, Wielt dvs it. is the, third Year ol the India n for. the 
Year 1725. 1 
e Prime, or Golden Maler being givens 7X . 155 „ 
oo . 6. a bf Divide 573, for each one left addfro.; 3 5 5 4 
1 3 0 the Prime makes Een, Py Y 1 75 | 
Ei. Example. 


2 ane 1733, the Golden Number 16, I 7 WIS by 3 37 EX Wawel is 4 
| ;_ therefore (en times „ VINE is 105 added 1 to 9 "304 the e 4 


8 


4.440% * . 
—I _, 4 Y e 
Þ FA * 
6.4 = . * 9 - 
„ 4. £© = 
PLA Sn a 
k „ . & $.. 
7 > 
. 47 * . 
1 ! ; * 
* 45 4 F ” 
4 «a 4 


| „ Poſes: 
_— "ks Epa& for the Year 9h which Sum had it exceeded o, 30 m 
de Pen talen fem ii: 50, 30 mad 
X 8-7 the Pineteen Epatts, to find the 13 C Exfer-Lini from the 
TOES UT beginning of March — ely. | | 
r 47; buerws,,  . +» || © 
RR The grew poke from 77. . 12 


Anno 1773. The Epact being 26 "I fubrra& it from 47, 3 the Re- 
ſidue 21 is Eaſter-Limit, Anno 1725, that i is March 21K, reckoned from 
the beginning of March inclufively. 

But when the Epact is 28 or Tags it a be ſubtraied from 77, that 
ſo the Limit may remain. And the next — Abs — alter the 15 


ITL. mit is always Eaſter- Day. 
3 e En d the Dominizal Letter out given to 1. 
1 5 f EFaſter- Day. 


4 


SON, 8 The Letter u ob ae Lite acl | ER | 
4 EE Eph en ns Ab 


1 5 g TX the Number of the given Letter more by {him Ws. | 3 


given the Reſidue from the neareſt greater Sum of Sevens 
= , che laſt Remainder added to the Limit ; wee Sum, or its Wet 81 
8 313 is Eaſter- Day in March or April. | k 
= Example. Anno 1725, the Dominical Letter is C, which i = 
= Letter in order, which more by 4 is 7; which rake from the 33 1 
5 3 \ this take from the pens "4 
- which is 21, and there remains 7, which being „ £ 
" the Sum 28. therefore the 28th of March is Egſter-Day, 1725. | 155 
For n the Month on which the San entreth the cho Sin, 1 
2 Twice 9, fwice 10, four 127 11; 3 "OP 
; . | N OE ed Oo "i 10, then 9, then 8 2 IE r 
1 4 ED . n 8 . ö 2 . 
—_ . mp. S. M. 2. wh . = 2 
=_ M ay Ila Ang Sep OA No, Bes Im eb. A = 
| 1 Ns we 9. $+ 10. ox 10. 12. The 12. hy 11. 10. Xo 8. _ 


* ; 


1 


e Poſes. - - N 


For the Degree the Subs Plate on any 5 ; 
From the Day of rhe Month on which the Sun's Place i is requi red, if 
you may, or elſe from the Sum of that and 30, füßtract the Day of his 
4 into the Sign of that Month, the Remainder * be the De- 
gree of his Place in that or che next preceding Sign. | 


For the He of the Moon, „ be cu. . 


anus o, 2, 1, 2 3, 4, 5 - 
2 8, 10, . ' thefe'to the hp firs | 
. The Sum! (dus 30) to the Month Day al, Y 


De tale from 30, Age or Change is had. 

Or tkus; add to the Epack in Ba 
Ja Feb. Mar, Apr: May, Jun. aeg eg . Noos Der. 
| J- F. 10. 


be Sum, Tir belles dm 30, or elſe the Exceſs above 30, added 1 


to the Day of the given Month (rejecting 30 if need be) gives the A 
of the Moon that Day; but ſubtracted from zo, leaves a. Bey ct = 
Change in or from the beginning of that Month. © © 

For the — „ add 2 bee 5 nd or toit a 
Day of: the 3 
1. For the Age 


45 2 Day of the Chan 
| Epact a6, denen $ 29, as beo; 
N . the 'Reſidue'y, 1h Dey of be Ne Mosa, i 

| 1 5 whit e e ee the” Lay 
May 172. "IO 


5 Ne Aa in 1 
LE * 


J the Day of n ads — e-. 5 2 : 


o the 92 for Time 'paft, or 10 come. 


pong 


Paſt, _— vm ſaber urg r en 


Or thus, for every 312 2 Tears pal, add. 1 n to 2 time or the | 


5 New-ntoor found above; rs to come, 


„ 


Likewiſe for 131 Ts 4 Hay is to b added to the filme an | oh _ 


count of 76 3 en Ser * 


a 


rg V , 


"Tb e the Os of the Sun from the Nodes of the 10 pope 
paeeoetuall in all Lanations; Remember, | 
| Tear 17 hundred, Node, Sign 4, Degree $35 nee art 
27, 3, 800, 43. Se ER RT eagaV et 
1. Take the Interval between the given Time; and 1700 compleat 
in Years and Days, allowing 12 Months to the Year, and 30 Days to a 
Month, and the Account will ſuffice for this Work. 
We Multiply the Years of the Interval by 43, and divide the Pro- 
duct by 800, the Reſidue multiply by 9, then take the half of this 
Product, and diſtinguiſh. che laſt Fi igure from the reſt by a Point. So 
have you the Degrees, and 101% Part of a Degree, anſwerable to the 
© Years of Interval. Alſo multiply the Days of the Interval by 43, and 
divide by $00; this Quotient ſhews the Degrees, and the Remainder 
divided by 80, the 10th part of a-Degree of the Motion for the Day of 
1 laterval. Then collect the former and latter Degrees and Tenths into 
one Sum, and reduce it into Signs, Degrees, and Tenths. 
For times afore 700. compleat, add the Signs, Degrees and 
5 Tenths thus found, to 45, 27, 3 Tenths; but for Time after 1700 
compleat, ſubtract them rom 45 2%, dane Tenths, and the Sum or ite: -- 
- mainder ſhall be for the place of 8, 4 ding 1 Degire for the Tenths, if 
they exceed 5, elſe rejecting g them. 
Abvays in Additions omit Cycles FE wit, x25 or 360⁰ bar in Sub⸗ 
tractions add one Ne if need be, to the Number from which you are 
To ſubtract. 
BE  - - Next by the common Rule for 7009 without any Correction for 
1 time paſt or to come, find the "Thom Degree of the Sun's Place and 
p fubtraa the laſt found Place of Fi ir; the Reſidue i is the Millage 
of © from g required. . 


7 The ey of pair f the Sun 2 Moon, in Dres fen 
_ _ Within 16 the Sun, m_ 10 the Moon, | 
"Suffers Eclipſe ; above 18, 12, none. 


To find the Length 25 Days and Nights in the Lune 
52 de for ever. 8 
7 15, 1 2 6167 4 33 | 


— * 5 4 2 . Jn 0 * nat Pla * LS n 
n * "ML 1 2 0 - ded K 9 4 * 0 SE, * J 0 * Ca * 
a. 2 > mo r , y 4 C e * ” £8 
: : , : : : 0 Þ * — 9 , 
A * P * 1 * „ ry ** : , 


* —— 
* 


Is 2, Jo #0 hours ; ; 40 we agree l 


TH to 1 Sign 16*, 3 Hours; to 2 Signs 6% 4 Hours; and to 3 Signs, 4 


* 6 * 
K * 1 n 3 * - D * 7 * % 
. "0 . 4 J © > S "”. ng - * 
A : In r 22 1 0 — 
- , a, Fr 


| .  enuridd 2 | SS gs 121 . 7% _ 
To the given Diſtances of the Sun from the next Equinoaial Points DE. 
the anſwerable Hours are theſe; to 15* * Hour: to 1 Sign 2 Horses 


Hours and a half; which Hours added to 12, the Sum is from the Ver- 
nal Equinox to the Autumnal, the juſt length of the Day; but from the 
Autumnal to the Vernal, the . of the Night in thoſe Diſtances: 
And for all other intermediate Diſtances of © from the Equinoctial 

Points, the Proportion is, As 15, 16, or 20 to 60, or as 20 to 30'; So 
are tlie d of the Exceſs of the intermediate Diſtances above 05, 15 oo 
' I: 15, 165, or 25, 6, and not exceeding 25 26”, to the Minutes of the © 
length of the Day or Night, above 12, 13, 14, 15 or 16 Hours: Al- EY 
ways allowing 4 degrees or Days afore and after the Ingreſs i into S. and 

, for Solſtice. 
The length of the Day and Night taken together is 24 Hours, from | 
| which if the one Ge AI > om will remain 4" other; 
* n-riſing : | | 
| Haltthe Length of the? Pa 81 J is the time of Sen ang, 2 — 
To find the Hour of the Moon comin to the Spur b, and High water at London. 9 
De Moon's Age multiply by W N | _— 
By 5 for Southing; Add 3 for the Tide. 

- Bur . * of n 15 days, you may reject 1 155 
As in this Example. 

Anno 1725, the Moon bes 27 4 old, out of which reject. 15. 
the Remainder is 12, which being multiplied by 4 makes 48, which of 
divided by 5, the Quotient is 9, and 3 the Remainder : which as | 2 — 
that the Moon cometh to South at 9 of the Clock, and 3 times 12 | 4 
. which is 36 minutes. (And here note, that for every Unit in the 

mainder, you mult reckon ſo many times 22; which muſt be added to te. 5 
hour found in the Quotient, as in the Examp le aforegoing) to ch 1 5 2 
add 3 hours, and the Sum is 12 hours 36 the thine full Sea at London. "434 
But it is here to be noted, that by manifeſt Experience it is found, 3 

chat when the Moon is in either of the Quarters, then the Tides do not | 
hold out their full time, but it is High-water ſooner than is found by 
the Rule which * artly be occaſioned by the weakneſs of the Tide 
æat ſuch a time, and the L of the River. For by the foregoing Rule 
you may find, that when the Moons is 7 days old, the time of High- water 
will beat 9 of the Clock, when upon true Obſerration i it will be found l 
to be an hour ſooner; and therefore to know the true time of High- . ñ᷑ẽ 
—— — ou muſt ſubtract 8 the time found by _ 1 St 3 2 
ent Rule, according to 0 e _ 

in the Ts Table. | 2 hy 3 2 


* | 


| © OO . 
rt 


& 


. Perſes.. | 31 
— The Moon being 7 days old, kts 


kph Tide (by the Rule) at London, at 9 of he ; 
Clock; then in this Table took for the Figure, 7, 


which i is in the firſt Column, and right againfl it ; 
in the two la} Columns, under the Title of 
Hour and Minute, you will find one Hour, which 
muſt be ſubtracted from the Hour found by the 
Rule, and the n the tre Time Ws 
| High- water. e 


4 Table max: th time of the Moor 8 coming to the . any 


The Vke of the Table, to find a Time of the 
Moon” $ coming to South. The firſt and ſecondColumns 
ſhew the Days of the Moon's Age ;in the zd and 4th 


| the hour and minute of the Moon's coming to South. 
Example. The Moon being to days old, I would 


know at what time the Moon will de South. 1 


find 10 under the Title of the Moon's Age, in the 


firſt Column; and right againſt it in the third and 
fourth Columns, you have 8 hours oo min. which 


| ſheweth that tbe Moon being 10 days old, cometn 


24 to South at 8 of the Clock, and oo Minutes; un- 


| : 


| to which if you add the time of flowing at Full and 


Change, the Sum will be the time of Full Sea at the 
ſame Place. As here at London, the time of Flow- 
ing at Full and Change is at 3 of the Clock, which 


| 8 add to the Moon's Southing, and the 


is LI, which is the time e when 7 
| the Moon is 10 days old. 


To fd the Hour of the Night by the ſhadow of the ine g 


4 Sun-Dial. 


FPirſt, Kol ber coming to South as before; then ies how many hours 
and minutes the ſhadow wants of the hour of 12; which hours and mi- 


nuüutes take from the heur and minute of the Moon: s coming to South; and 
tue Remainder is the hour of the Night; bur if the ſhadow be paſt the 
hour of 12, then on muſt add ſo many hours and minutes as the ſha- 
duo is paſt 12, to 


8 W ende e ine ofthe Night 5 


hour and minutes of the nne 


8 07 the Mariners Cone SES 
Example. On the 4th of December 1725, I find the Moon to be 11 days 
old, and therefore ſhe comes to the South 48 after 8 of the Clock; and 
ſuppoſe the ſame Night you look upon a Sun-Dial, and ſhould find the *_ 
ſhadozy to fall upon half an hour paſt 1, which is an hour and a half paſt + 
the Line of 12; which 15. 3om. muſt be added to 8h. 48. the Moon's 
Southing, ſhews it is 18' paſt 10 of the Clock. 

Again, Suppoſe the ſame Night rhe ſhadow had fallen upon half an 
* hour paſt 11; which wants half an hour of 12 which is to be ſybtrafted _ 
from $þ. 48m. the Moon's Southing, and the Remainder will be 18 m. 
aſter 8 of the Clock. F 2 
Of che MARINERS COMPASS. 


4 Of the / ariation of the C ompa[s, and the probable Cauſes there. 7 1 
of. Some Obſervations to find the Variation. The Deſcriptiainn 
and Uſe of the Azimuth Compaſs; And the Univerſal Ring =D val. < i 
SECT. I. Of the Original Diſcovery, aud Invention of the- 
VMaariner's Compals, and the Excellency thereof 


T. E original Invention of this molt uſeful Inſtrument, (by ts LY 


5 the moſt dark Corners of the Earth.) Some attribute to one 
John Gora (or FlaviaGoia, as others ſtile him) of Amalphi in Campania, in 
the Kingdom of Naples,whio only accommodated the Superfices thereof with © - 7 
8 Points, that is four Cardinal and four Collateral; and fo left the mm ; 

_ . provement ofthis Invention to be attempted by Poſterity. Others do ente 

the Invention thereof to the People of China: Dr. Gilbert, in his Book de 

Magnete, aſſerts, that Paulus Venetus tranſported it firſt into Taly, in the Þ 
Fear 1260, having learnt it from the Chineſes. And Ludi Vertomannus ' © © 
_ © affirms that when he was in the Eaſt Indies, about the Year 2500, ne 

| ſaw a Pilot of a Ship direct his Courſe by a Gompaſs faſhioned and fra- - _ 
med as thoſe which now are commonly uſed. . ® '. © + 

1597, relateth a Story of two Eaſt Indians, that he had perſonal Con- 
other of Mia of Japan) W that inſtead of our Compass. 


Tg .v 

„ 5 . 1 
ff 5 * - | 2 Re” 
þ : * f * 4 k 1 


% 


. Y 
ar 7. 


124 Uf the Mariner Compaſs, 
they uſe a Magnetical Needle of fix inches, and longer, upon a Pin, 
in a Diſh ot white Chua Earth filled with Water, in the bottom where- 
of they have two croſs Lines for the principal Winds, the reſt of the 
©. Diviſions being left to the Skill of their Pilots. Alſo he there reli tes, 
that the Portugueſe, in their firſt Diſcoveries of the Eaſt Indies, got a 
Pilot of Malinde, that brought them from thence in 33 days within the 
ſight - 8 ; by which it appears that then they had the Uſe of the 
Compaſs. . | Fl > Ht 

But let the Invention be attributed to whom it will; 'tis manifeſtl 
known to- have received its abſolute Perfection in theſe Parts of the 
World: But more particularly, the compleating of this Invention is 
due to the People of Antwerp and Bruges, and allo to our own Nation * 
by annexing to the Compaſs twenty four ſubordinate Winds or Point; 
and alſo on the Limb thereof 360 degrees, which are numbred from North _ 
and South, towards the Eaſt and Weſt, with 10, 20, 30, Oc. So that 
it appeareth, that every point containeth x1* 15'. Upon the North Point 
there is a Flower-de luce, to diſtinguiſh it from the reſt of the Points, 
Before the Invention of this rare Inſtrument, Men were dire&ed in 
their Voyages by certain Stars they took notice of, eſpecially the Pleia- 
des or Seven Stars ; by Charles's Wain, and the Pole Star and Guards in 


the Little Bear, which were therefore called Load-Stars. Alſo Tra- 


vellers in the Deſarts of Arabia, and ti oſe of Tartaria, were guided 


by ſome fixed Stars in the Night-time, to ſteer their Courſes. in thoſe 


© - - Euired Virtue it receives from the Loadſtone) but that it requires ſome 


pathleſs ways. So Seamen were directed bythe like Heavenly Guides, in 
the unbeaten Paths of the Ocean, before this excellent Artifice was 
_ diſcovered. But if the Sky happened to be overcaſt,then the moſt experi- 
enced Mariner was at a loſs, and was. conſtrained to come to an Ancher, 
or to lie by, to wait the appearance of his Cœleſtial Directors. Alſo 
© Plinlytells you of the Inhabitants ot Sumatra, who becauſe they could 
not behold the Pole Star to ſail by, carried certain Birds to Sea, which 
they often did let fly; and as thoſe Birds by natuxal Inſtinct applied their 
Flight always to Land, ſo the Mariners directed their Courſe after them. 
To theſe and the like Difficulties were Men expoſed before the In- 
vention of this marvellous Inſtrument ; and by it Poſterity is fürniſhed 


with a noble Remedy againſt this grand Inconvenience; and a Method 


diſcovered, as by an immediate Mellenger from Heaven, to ſteer an in- 

fallible Courſe in the moſt gloomy Nights, and tumultuous Seas, and by 

the Providence of the Almighty be ſafely conducted to the deſired Port. 
Yer the Mariners Compaſs is not ſo abſolutely perfect (by that -ac.. 


- Improvements, becauſe. it doth not conform it ſelf to the true Mexidian in 
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_ Of the Mariner's Compaſs. | 
all Places, bat varies in ſome places more, in ſome leſs, from the direct 
Poſition of the true North, and South. This Variation of the Com paſs 
angments the Mariner's Care, and ought to be conſtantly obſerved in all 

Voyages, the negle&Þf which may expoſe them to many Dangers. 

A Diſcourſe of the Variation, and of the probable Conjures of the 
natural Cauſe thereof, is Landled in that which follows, 1 thought ft 
neceſſary (for Method-ſak 
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7 N which I ſuppoſe hath given riſe to the you 
[LES 2 Mr. Seler, who (as ir appears by former Impreſſions of this Book) 


; «i 1 be «Variation 2 e Ho 8 „ 


55 Ne 8 ECT. u. 4 Diſcoarſs of the Variation 


of the Compabs « 25 N 
. the Natural Cauſe thereof: With Obie Varma. on the Variation. 


"HE. Variativn of the Compaſs is an Angle intercepted between the | 
Magneticaland true Meridian, the Horizon determining its Quan- 


_ tity "and Quality. Theſe Meridians ſometimes are coincident in uch 


Places where there is no Variation: Sometimes again they are different, 

and then that part of the Horizon wherein the northern Extremity ** 
the Needle lies, denominates its Quality: ſor if it be to the Eaſtward, 
then it is Eaſterly Variation ; if to the Weſtward then Welterly, 0 


This Variation of the Compaſs was 2 ſuppoſed to remain che 


ſuppoſed the Variation wy the Compals to be hop ae; by the Excava- 


den of ſome Parts of this Terreſtial Globe; and by Megnetical Veins, Col. 


laterally reſpetting the Needle, &c. but now the Variation is known to 
vary in all Places, as appears by the following Obſervations of the Va- 
riation of the Compaſs near the Cay of London for above an ed * 


Tears laſt paſt. 


Mr. Burroughs, comparing bann Obſerrations, Madel . 
eee, October 16. 1580. found the Mean Variation, i 11 FF | 
By Mr. Gunter's Obſervations at e June 13. 
1022. the Mean Variation was then, - +5 5 55 
Mr. Gilulraud by. his Obſervation made at Dy; : 
Jane 12. 1634. found the Mean Variation to be, 4 6 
And July the 4th, 1634. he found by his Wen, 4. - 
| at Pauls Cray in Kent, the Mean Variation, - 4 8 
Mr. John Seller, by Obſeryations get at the Hermi- ) 3 
rage, near London , June thi 4 4th, * LA, 1666. 0 3 4 "B24 
found the Mean Variation to be, = 
The Worſhipful Sir Nicholas Diller, at his Houſe „ 


Baer „ Comparing ſeveral Obſervations made My 28 


5 3 dle A n Variation, 3 4 1 


3 D . b about x1** Minutes in a Tear; but comparing the two firſt Obſerva- 
BY = | 


If we compare the firſt of theſe Obſerrations, hs AG 


n in che Year 1580. with thoſe of the famous Capt. Halley, who 


in the Year 1701. ae e tobe” | 
30 W being obſerved nearly rhe ſame at London) the Mean 
18 of the Variat. between thoſe two Obſervations, will be found to 


RCs and Mr. On on. __ n is 85 350 : 


ion of the firſt Author 


j 
ſ 


EN Hypotheſis of the Variation; which by above 120 Tears Obſe 
on June to have a General (and perhaps Regular ) Motion. - 


. | ti Nr. Bond's Theory of the Motion © of the Variation. 5 by 5 5 


* 10, 20, 30 O's unto. 4 


N a of * 
* 
* 


46M Sh - Obſervation of x Fi 3 3 


x Faſt, and 1 irs Mean Mot ion is but 79 Minutes in a Year ; and by the Ob. 30 . 


fervations of the aforefaid Captain Haley, when the Variation was about 


- * deg: Weſterly it increaſed about 10 minutes in a Year; all Whick 


ms to Import; that the Morion of the Variation is floweſt when it is 


: neareſt its Period, or greateſt Deviation, according to the” following 8 
Theory of Mr. Bond; Aud how far this may ten to the confirming of the 


Opinion of thoſe who think that the Pofition of the Mies of the pres oY 
(nearly) parallel to the Axis of the World, is occaſioned by the Attraction of 


Magnetical Poles, which hnve a Regular Motion about (and at ſome diſtance 
| from) the Poles of the World, we muſt leave to Time, and future Obſervas ©. © 
tions to determine : But in the mean time, it ſeems inconfiſtent with 2 * 

u be-. - 
ocrafioned by the Excavation of ſome part of the Globe of the — face 
the ſame, 22 0 - 
e We 


(if not impoſſible in Nature) that the Variation of the. Needle 
Excavations muſt be allow d to he always 


FY 


f : Tears. 3 Nears. 42 3 Tears. Pen " Tears. Fariatim * 
x 9 2.4 as > 4 Weſt. IR? _Weſt, | - |: Weſt 8 
r EE D. M. r 
1589 29 1696.6 34 |. 1703 « \7 -36 | - 1710 |: 3+ 33 
1669 | 5 39| 1697 | 6 43 17% | 7 45] .,19n[ 8-41 | 
1691 48 JF. 1698 1 6 52 | 1707 5 - 53 4712,. 8 49 5 
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8 E 2 T. III. The D:ſcription and Uſe of. the Azimuth Compoſic. 


HI 8 Compaſs doth derive its Name from its Uſe, being princi- 
We pally to find the Magnetical- Azimuth of the aver By and i is in ſeveral 
reſßects like unto another Compals, only withiuchs neceſ flary un added, . 
1 1 moſt convenient for that purpoſe, . Pr 
on the round Box, wherein, are the Fly Fo Needle, i faftned 2 
oa Claes Bros the one half of the Limb thereof is divided into go 
Leyte numbred' from-the middle of the ſaid Divifionebauk. ways With 
; Which degrvewars-allo-fubdivided . 
into minutes by Diagonal Lines, and by certain EMU Cireüig inter- 
lecting one another; for theſe degrees are drawn from dle oppoſſte part 
of the Lind whereon the Indix moveth, cutting thoſe degrees, On this 
NO: is ereQed a Sight, wh for | convenicnc ky 15 tol l down with 4 


"Bags, - | 
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r The Deſcription of the Azimuth-Compaſs.. 


Book of Emdid, Prop. 20. 
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- Hinge, and to ſet up upon occaſion; and from the top of this Sight, down 
to the middle of the Index is faſtned a Thread or Lute-ſtring, to ſhew the 
ſhadow of the Sun upon a Line that is on the middle of the ſaid Index. 
And by this means of placing the Index upon the Circumference, the 
degrees come to be as large again as they would be, if it be moved upon 
the Center; the Truth hereof is evidehtly demonſtrated in the Third 


nn, . 


This broad Circle is croſſed at Right Angles, with two ſtrings, and 
commonly from the Terminations of theſe ſtrings are drawn four ſmall 


Dlack Lines on the Inſide-of the Box, for re&itying the Inſtrument in time 


V wich you may more plainly perceive in this following Figure. 


of Obſervation, by the four Lines that are alſo drawn at Right Angles, | 
on the Superfices of the Fly. | | | 6. 46h 


Sn This gk being thus fitted, is hung in ang Braſs Rings, and 
SIS | fit 


.thoſe allo faſtned into a ſquare Wainſcot Box, fit for that purpoſe; 
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Firſt, you muſt re&ify the Braſs Limb on the Edge of the Box ( by - 
| * Needle and F ly within the Box) according as the nature ot the Ob- 
fervation doth require. For if the Obſervation be in the Forenoon, then 
you muſt put the Senter of the Index upon the Weſt Point of the Chard 
or Fly within the Box; and fo, that the Four Lines on the Edge of the 
Chard, and the Four Lines by the inſide of the Box, do always concur, 
The Inſtrument being thus rectityed, turn the Index towards the Sun, 
until the ſhadow of — Hypothenuſal Thread fall directly into the very lit 
of the Sight, that is on the Index, and alſo upon a Line that is in the 
middle of the Index; then at the ſame time will the inner Edge of the In- 
dex cut the degree and minute of the Sun's Magnetical Azimuth from 
the Eaſt, to the Northward or Sonth ward. 
I, or In Inſtance : Suppoſe the Inſtrument be reaifyed, asbefore is ſhewn, 


: id * oy aw 8 2 * 
— * * 2 2 - * - i . = _ 
LY * 2 by 2 : 3 * f : 7 
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4 


for an Obſervation in the F Orenoon, and that the Index ſhould cut ten | 


degrees upon the Limb to the Northward of the Eaſt, then i is the Azi- 
muth of the Sun 80 degrees from the North, or elſe 100 degrees from 
the South. So likewiſe if the Index had cut ten degrees to the Southwards 


of the Eaſt, then would the Azimurh- be: 80  dogrocs- from the South, 
| ard 100 from the Nerth. 


And here alſo obſerve, N the Compaſs ſtanding i in this Poſition, and By” Y 


if the Azimuth of the Sun be leſs than 45 deg. from the Meridian, arid 


your turn the Index towards the Sun, it Will o off the Diviſions og che 2 75 be. 


b, and there can be no uſe made t as it now ſtands. 
Therefore you muſt turn the Inſtrument juſt one Quadrant, or ert 
ter ofthe Compaſs, v. Place the Center of the Index on the North or 
South Point of the Chard, 'according to the Sun's Poſition from 

and then tlie Edge thereof will cut the degree of the Suns Azimuth - Stag om 

the North or Squth. That vrhich is aid as to the Ufe of the Azimuth 

Compass when the Sun is on che Eaſt-fide; the like is to be tinderſtood | 

with che fame ren whe N onthe Weſtſide ofthe Meridian 
b ee he Oblervationsof the Sun's Azimuth are beſt 
When the 75 ear the ae ids Horizon, W as 1 the bis 

25 Ae nore eaſily obſerved... 

25 0 take an " Amplitude 55 the Azicuth-CompaG: 8 
iche Am litude be tagen in the Morning, 3 at; the riſing:of the Sun, 
chen you turn the Center of the Index rightover theWelt point of 
the ly, ab Rs Jia by thr CM vithit the Bax, 8 

on the Fl. 7 
Then looking through the Sight, turn the 6 Sun, un- 
til. — dy of the Rp rot Thread ; os ſame time 2 
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the Edge of the Index ſhew the degree of the Sun's Magietical Ampli- 
- tude, upon the Limb of the Inſtrument, from the Eaſt, either Northerly 
or outherly. 

But if you ko the Amplinge in the Afternoon,: at the ſetting of the 
Sun, then you muſt turn the Index over the Eaft Point of the Fly, and 


: proceed as before. 


But beeauſe the Neisg sen, (beſides Allowing for the Parallax) cauſeth 


. che Sun to appear in the Horizon, when indeed he-is about 30 minutes 


below it ;_ and conſequently makes him ſeem to riſe further to the 
_/ Nombward i in North Latitude (and the contrary) than really it doth ; 
- therefore to prevent any miſtake thereby, let the Center of the dun be a- 
bout 30 minutes above the Horizon, when you obferve tor the Ampli- 
. "tude, which will be when the lower Edge of the Sun is almoſt half 
his Diameter above the Horizon, for the Sun's apparent Diameter is a- 
bout 32 minutes, therefore when his lower Limb is juſt in the Horizon, 
his Center is 16 minutes ove it; and when the lower Limb appears 
14 minutes (which is almoſt half his Diameter) above the Horizon, his 
Center appears about 30 minutes above it, which (for the reaſon before 
given) is the time to obſerve for the Amplitude. : E 
Having found the Mugnetical Azimuth or Amplitude; by: the Come | 


- paſs, find the Sun's Azimuth by Problem 13. 83 8. and the Sun's A- 
plitude by Problem 8. Chap. 8. 


Then find the Difference between the Sun's Azimuth or Amplitude, 
and the Magnetical Azimuch or Amplitude, by ſubtracting the one from 
tte other, this Difference is the Variation of the Compaſs. And to 
know whether the Variation be Eafterly or e obſerve theſe fol- 
n 8 Rules. | 

Rules for caſting the 2 ariation. | 
W L By the Obſervation of the Azimu Ih 
5 the Foraqoon.. ie If the Angle of the Sun's Tant oY Cal: | 


Nos, from the North, r than the N Azimuth b Oh 
- ſervation) then is the Ven £ FE 


Fs , 8 


. If rhe Angle ofthe San's A — the Nori, beleſs than the 


| Magnetical, then is the Variation Weſterly. 


In the Afternoon. 3. I the Sun's — from the North be greater 
- than the: icat, Es {> che Mariationr Weſterly. 
4. If the Sun's Azimuth from the ; North be leſs than the Magnerical, 
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Example 1 Buß pole on the 2 of June 1716, in the Forenoon, Let 
tte Sun fold in . Compaſs, and find. his Magnetical Azimuth 
10 be 90 48' dhe North, ä 
eee 20 kom de North 310 of the Meridian, 8 


| : 1 hinge. IE . 1 
/ We | 


A. 4 b Ky 
k . >» "4 * d 


T-dewand which way the Compaſs varies ? 


8 "Fu the Ae Compaſs, - W 
The Difference of theſe Azimuths ( which is the Variation) is 06* 18˙3 


431 


Alo. Weſterly; becauſe that Obſervation being made in the . 


noon, and I. find the Sun's true Azimuth, from the North to be leſs than 


the Magnetical, according to the ſecond Rule aforegoing. 


1 


Example 2. Admit that in che Afternoon, at the ſame time thatT fad 


f the Sun's Azimuth to be 1020 o0', 1 find his Magnerical to be yo o 
ow the North. - 2 2 


The Difference is 06® oO I FED l way the Compaſs vari 
Auſu. Weſterly; becauſe the Obſervation being made in the Alter. 
noon, I find the Sun's Azimuth trom the North to be greater than the 


Magnetical, according 


to the third Rule. 


— 


Note, Theſe four Rules for caſting the Variation, by Obſcrvation of 


the Sun's Azimuth, are the ſame in South as in North Latitude, the 


7 4 Gr 


Sun's Declination being either Northerly or Seutherly. 


At Sur td 


I. By the Obſervation of the Amplitude. 2 
If the Sun's Amplitude be nearer to the Noth than 22; 


7 roy 


the Magnertical, t en is the Variation Weſterly. 
2. If the Sun's Amplitude be farther from the North chan the Magne- | 
tical, then is the Variation Eaſterly. 5 
A Sun-ſetting. 3. If the Sun's Amplitude be nearer to the North 
than the Magnetical, then is the Variation Eaſterly. 
4. If the San? s Amplitude be farther from the North chan the W. 
vetiaal, then is the Variation Weſterly: 


$i Example Admit that by the Azimuth Compal, a: San ſettin 
find the Magnetical Amplitude to be 19 deg. oo min. and the Sun's 


the. Com 


paſs varies?” 


4 


* 


| _ plirude to be 24 deg. oo min. __ the Weſt Northerly ; ; I demand which 


1 Eaſterly; becauſe by a an Obſervation at San-ferting; the Sun 8 


Amp litude is nearer to ws 
4 the third 2 


mer e ns and Gali, of the Variation 22 
it Jet remains there o Jome Directions N * the Coupſe. 3 


The manner that I ſhall here ſet down i is 
Charo (having Degrees on the Limb,) and a git of Compaſſes; hich 

: 7 tho it be mechanical, yet it's facile and demanſtrative, and in my Opi- 

nion exact enough for Nautical Uſes; | 

Pen if he P 


| Having by's 
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Rut be 
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leaſe. | 2h) 
ore we del of. th tho Rule for Operation, it will not he . 
* 18 to give theſe N Sa amis fo 
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I. That when a Man dire&ly beholds the North part of the Horizon; 
the Eaſt is on the Right Hand, and the Weſt on the Left; and therefore 
when the North- point of the Compaſs (and conſequently all the other 
Points) vary from the true North or Meridian to the Eaſtward, then 
the Variation is reckon'd to the Right Hand:; and for the ſame Reaſon, 
if the Variation be Weſterly, it's accounted to the Left. | 
2. That in the Uſe of the Compaſs Chard, you muſt 7 always obſerve, 5 
„ chat you place the Courſe, or Point on which you ſteer, right from you. 
Due Rule. Take the Quantity of the Variation in Degrees, from the 
Limb of the Chard, between the Compaſles (the Chard mech before you 
as is directed) placing one Foot of the Rhomb or Courſe; if the Variation 
be Eaſterly, turn the other Foot towards the Right Hand; but if Weſter- 
x, to the Ik : The Number of Degrees in which the Point of the 
Compaſs ſtays, ſhews the true Courſe from the North or South, either 
FH Eafterly. or Oy the Quantity and Quality of the Variation be- 
= - ing allowd. 


A, for Example. 1. Let the Magnetical Rhomb, or Point of the 
| Compaſs, be North-Eaſt, and the Variation 10 Degrees Lale; 31 de- 5 
mand the true Rhomb? N 
The Chard lying as is directed, take the Extent of 10 Degrees 8 ENG 
_ | rween the Compaſſes, and place it from the N. E. toward the Right - 
Hand, becauſe the Variation is Eaſterly, that ſhews the true Courſe to 
| ED be N. E. 55 degrees, or N. E. by E. a little Eaſterly. | 
2. Let the Courſt by the Compaſs be Weſt and by South, 6 e) S. W. 
138 dep. 45 min. and the Variation 10 deg., Eaſterly, as before, 1 de- 
mand the true Rhomb? 
Take the extent of 10 degt 8 your Compaſſes, and place i it 
from W. by 8. towards the ight Hand; it ſhews the true Rhomb to 
be 8. W. 88 deg. 45 min. or almoſt Weſt. 
e Maznetical Rhomb'be Weſt, and the Variation 10 deg; 
; Ealteriy; I demand the true Courſe? 
> "Take — of 10 degrees, as before, ſet it off from the Welt to- 
Wards the Right Hand, ir gives che true Rhomb N W. 80 deg. oo min. 
or almoſt Wel by North. 5 
4. Let the Magnetical Rhomb be N. N. W. the Variation 10 deg. 
8 Weſterly; I nd the true Rhomb? - : 
3 Take the Extent of 10 degrees, place it from the N. N. W. towards 


= _ the. Left-hand,” becauſe the Variation is Weſterly, it gives the true M 
| - RJhomb N. W. 32 dep- 30 min. or almoſt N. W. by N. 
3 | the wake be Weſt, the N 10 deg. 7 


| Tate 


$ | 5. Let the Courſe 
> Weben, I demand the true Cou . 
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Take the Quanti 
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| ity of the Variation 10 deg. place it from the Weſt ©. _ 
towards the Left-hand 


tarde the Leh , Which ſhews the true Rhomb to be 8. W. 80 deg. 1 80 
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vexity of this 


5 


24 ; \_ 
Pa k __— 


Fus Inſtrument 
of each other, and a Bridge, and is made eicher of Braſs or _ 
The outermoſt Ring repreſents the Meridian of the Place. and on 

— 3 on of its upper Qua 50 „ 
likewiſe on the back: ſide a Semi- circle is divided into the li Aber o 
Degrees from the Hole or 3 Natoge& 8 


Ring is fitted a Nut with a-W 


8 The Deſcription of the Univerſal Ring-Dyal. 
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adrants divided into 90 Degrees r 5 


Center in the Circumference. On the Cote © > . 
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oY "The Up of i the | Ring-IDial.. . 
Line drawn inthe middle of it, to move to any of —— 


1 "The 3 iner r Ring Gen they are pen at Right-angles) repreſents hs | 
WT => - EquinoGiial Circle, on the inſide of which is drawn a Line in the vety - 
miadſt, and thereon are divided the Hours into Halves and Quarters; and 
= de number d with their proper Figures on the upper ſide of this Ring. 
FE  _-* The Bridge repreſents the Axis of the World, in the middle whereof 
there is cut a long lit; upon one fide are plac'd the Days of the Month, 
Jon the other the Degrees of the Sun's Declination : Upon the Bridge is 
conttiv d a ſliding Nut, which directs a ſmall Plate moving within the 
ie; this Plate is S roſs d with ad I, and in the midſt thereof 


1 drilf'd a ſmall Hole, |; - 
2 855 ; ; 18 . 75 fad the Flour of the Day by the Rug Di 3 
WEE Place the Hole that is on the ſmall Plate on the Bridge, to the Dig: 


3 | 2 of the Month, or the Sun's Declination, and fer the Nut upon the 
> Convexity of the outer Ring, to the Degrees of the -Place's Latitude 
A (whether ” Northerly/ or Southerly).on.the r Srefde of the Ring: Open 
| - 7 "the Rings to Right Angles, and then having your Inſtrument on your 
Finger, turn che upper end of the Bridge towards the elevated Pole, and 
pPlwkzhace the flat (ide of the Bridge againſt the Sun, that his Rays may the 
3 ter tranſpierce the little Hole; then turn the Inſtrument to the 
1 "Sn: until the Sun- beams (by che little Hole) fall exactly upon the 
„Tine drawn on the inſide of the Equinoctial, or inner Ring, then is 
WE, 2 the Hour of the Day according to the Capacity ef of the In- 
— Pb idle the . che Suns Declinatior on = Bache of 
3 ee ee (which purpoſely omitted) is Geometrically deſcrib'd_ 
„ by the Wotthy Mr Mr. Edward Hiright, in his Correction of Errort, who, I 
EF _ think, was the irg Contriver- of this e Dial, Wits! 3 
3 from this here diſcourſed of. 


8 ho —_ LN 75 ma i Jus 1 2 
=. IF * | fi c f wo 
No 1 this: - ary > et che Line in the mak © e Nat; 


E >. upon the outer Ring, tothe beginning of the Degrees on the foreſide of 

: E: 5 5 - the Tame; then put à Pin in the Center-hole, and hanging your Dial. 
upon your Finger, turn che Edge of the outer Ring towards the Sun, * 

- as the Shadow: of the Pin may fall upon the Diviſions on the back-ſide 

"a A If 500 ehe Shadow is the Sun's Altitude. 

Ring-Dial in South Latitude, you muſt place he - 

late on the Bri to the Sun's Declination, =o ; 

chew North, and 
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THIS indess be e ls | „ 
monly uſed at Sea to take the Altitude of the e which. © 
ir performs wich ſafficient exatineſs, eſpecially if ig be leſs than o deg. 


| bur if it exceed 60, it is not fo certain; by * — of the length dt wie $175 3 
Crofs, and the ſmalneſs of the Graduations on the Sta. ER. 
The Staff is made ſtraight, four- ſquare, and commoniy of Box or Pear- __ 


tree, and graduated on the Sides with Degrees and Minutes. , E 
The Crofles, uſually four, are commonly made of the ſame Mood: ES 4 
wick the Stafl, of a convenient breadth, pus br rpars Prgportional to- 
the Graduations, fitted evenly upon the Staff, without j E 
On one fideofthe Staff, the CHEN begmning about Three Di 
grees; and proceeding towards the Center or! > increaſe by 
10 Minutes to 10 Degrees; and this fide is called the Tenblide ; - ©, 
|: 2 the breadth of the Thin -Croſs fuppligs 5 eds 4 the 2 


On another ſide . che Staff, the Divino At hk Y 
increaſe upwards to 30*; this is called the Thirty* dern t X 
On another fide of the: Graduations begin about 203 - An * EY 
wards ht 6b the Staff to. 0 ais ie named the pag re: „ 
hy 4 ns — * „ Th * Pa” = 1 


BS 138 © The Uſe of the Costa. 


The remaining and fourth Side hath the Diviſions beginning at 30—5 

and increaſing upwards to 90?,. from rhence it is named the Ninety- ide, 
7 and his Croſs (the longeſt) the Ninety-Croſs. wy 

Sometimes the ſeveral fides of the Staff are numbred likewiſe with 

their Complements to 90" in * ” S, Viz. at 900 ſtands oo, a- 

gainſt 80? 109. at 70" ſtands 20". and ſo of the reſt. 

The Uſe of this is to take the eee of the Altitude, or Ze 
- nith diſtance from the Staff, without Subtraction. 


A Table of the Lengths and Half Lengths of the Croſſes , ſhewing the Meaſ ure 
- of each Croſs by the Graduation on the Staff, proving whether . be ri right- 
ironed + > | 


- 19 Tete — Ha = . | 
« 1 of the Croffes | the Crofles. | 
8 | 2 OY be | Drees Minutes Degrees — 
©) 2 io 
8 From 4 3® >to 191.47 | 23-4 :52: Eo 
E WV 5 00 D ä 
| — \ 36 | 52 53 | o7 
An Example of the Sixty-Croſs. 8 


The length of the Sixty-Croſs, if rightly made, muſt reach from 6o® 
to 30? oo' ; and his half Length to 40 14. | 
There are two ways principally for the graduating t the Croſs:Staff. one 
by Geometrical Projection, the other by Arithmetical Calculation. 

I Will give you an Example of the latter, by which you may divide 
— Staff, or at leaſt be able to 5 area one that is . 
X — 

- Suppoſe the Lengrh of the Sixty-Croſs to be 10 75 Inches, and the 
half meth 5 Is Inches; I deſire to know the diſtance of 45 33 from 

the Center of. the Staff e to this Long of the Croſs, Take 


Half of 45 30', [that ig . P 
"2 e 8 eee WE. 
'As the Tangent of 22 — . 2 561 
II to half the length of the Cools $76 Inches, — 0.707570 
So is the Radius —— ö {0 0000 
S To the diſtance deg ire. 12. 16 Inches, — ä — .085009 


This gives the from the Center of the Staff, to the Diviſion, 


*h | 5 e — to de 12. 16 (or 1 85) Inches. | 
x But if you propoſe to graduate a Staff, the more ready and expe- 


— Gare me ls _ 8 of the Croſs i into 100 _ 


— 
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The ue of the ſell. 1 5 
S * raking only the Tangent Complement of half the Angle r- 
1 of a Cannon of Natural Tangents, eives che Diſtance >" 

| require — — 2 
Example. Suppoſe as before, the half length of the Sixty-Croſs: to be <> 
4 2. and it is required to know the Diſtance from the Center . 


wa 7 he half length of the Croſs being divided into 100 equal parts, r 
into as. many as conveniency admits of, (the reſt e ee by Eftimatis 
on) look in the Tables of Natural Tangents, for the Tangent Comp le- 
ment 22 45 (the half of 45 30') and you will find 23 8472; then cut 
ing off two Figures toward the Right-hand, the Remainder 2384 ſhews 
the Number of equal Parts — IR" the half Croſs contains t000) which 
muſt be taken; to ſet off the Diſtance from the Center to 45? 30% that is | 
twice the half length of the Croſs, and 384 Parts more. | 
The like you may perform for any other Degree, to every tenth or 3 


fifth Minute, or leſs, according as the Staff will admit of the Diviſions; 


and as you ſee in the Example of this Croſs, ſo the like ey be perform'd- FR 
for any Croſs of what length ſoever. N eee 
8 . _- The Uſe of the Crols- taff. 3 8 31k: 3 
To make a forward Obſervation of tbe Hen r Meridian Altitude at yo 7 £55 
When you intend to take the Meridian Altitude at Sea (in order to the _, 
obtaining of the Place's Latitude) it is convenient that you be 5 I» 
your ſelf for your Obſervation ſome competent time before Noon; 2 
conſider what the Sun's greateſt Altitude may be that Day, | accordingly 9 
to uſe thoſe Croſſes that may be moſt fit for your fun MY 
As ſuppoſe the Meridian- Altitude: for that Day be judged to be 20 - 
then — the Thirty-ſide of the Staff, and the Nh Kats i you think 
| it vill be 30?, or more, then take the Sixty Croſs... Regt, 
There is another requiſite fit to dende ed betote youproceed e 1 
Obſervation, and that is, how to place your Fore-ſtaff to your Eye, to , + 
prevent an Error mentioned by Mr. Wright in his CorreStzon of Error; 
to avoid which, take theſe few Hints. ES 
Firſt, Place the Center of the Staff at A, Wee on de df the Comer = 
1 your Eye, as near your Eye as conveniently yon can, without hindring 
your Sight, letting the end reſt upon your E reſpecting as it were 
the Eye's Center, and cauſe the viſual Rays to concur with the middle 
7 Parallels Gren on each fide of the CroſoSrall, and mane your Sas © © 
+ rightly placed for Obſcrvation: Bur becauſe this is ſomewhat difficult ©  _ ? 
| lainly bo be deſcribed, and perhaps that which is altgady faid'may net 
ſo obvious to the Reader as I could wiſh it. I will therefore eine n = 


TCO eee FT 


* 
90 
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: 2 REES 


at bd 


We, 3 8 . 5 The Uſe of the Croſs-{taff. N 
Having firſt of all ſatisfyed your ſelf in the truth of the Diviſions on 
the Staff, and likewiſe of the exact Length, and Half- length of your 
Croſſes, then put on the Sixty-Croſs, and place it to 30 on his proper 

Side, and alſo ſlip on your Ninety-Croſs parallel with the former, and 
put that to 30“ likewiſe, on his peculiar Graduations; then bring the 
| End of the Staff to the Corner of your Eye (as is directed) and remove 
it fo that you ſee each End of the two Croſſeꝭ at once, exactly to con- 
cCTur and agree with the viſual Lines proceeding from your Eye; that is 
|. _ theplace of your Staff in time of Obſervation, and may eaſily be found 
1 by frequent Trial VVV 
HFaving thus prepared for your Obſervation, and acquainted your ſelf 
with the holding of your Inſtrument, being upon the Deck, turn your 
Face towards the Sun, and place your Staff to your Eye, holding the 
Croſs up- right, look at the upper end of your Croſs at C for the. Sun, 
and at the lower at B for the Horizon: But if the Sea obſcure the Hori-„ 
- zon'trom your Sight, then remove the Croſs a little further from your | 
5 Eye: if on the contrary, your Sight do not extend fo low as the Hori- 
3  _©20N, but the Sky only appears inſtead thereof, then move the Croſs a 
little nearer your Eye, until by the upper part thereof you ſee the Cen- 
ter of the Sun, and by the lower the Horizon, exactly at the ſame time; 
. ._ then look upon the proper Side of the Staff (for the Croſs you uſe) the 
\..  Sun'spreſfent Altitude will be cut by the ſame; and this if it were for one 
ſingle Qbſervation either of the Sun or any Star, were ſufficient. 
But the Sun's greateſt Altitude being that you are to take, you muſt” 
_ - therefore wait (making Obſervation as your Judgment ſhall direct you) 
_— untilthe Sun be upon the Meridian, ſtill ſliding the Croſs nearer your 
Eye as the Sun riſes, until you perceive it to be at the higheſt ; for ſo 
ſoon as the Sun is tothe Weſtward of the Meridian, and falling, if you 
make your Qbſerration again, you will find the Sea to obſcure the Hori- 
on from your Sight, and then in no Cafe remove your Croſs, but let it 
xemain fix d, — ſiniſn your Qbſervation for that Day. 
. ea your Eye upon that Side of the Staff belonging to the Croſs 


you ule, the es and Minutes cut thereby, and numbred with larger 
1 igures, (decreaſing always from the Center of the Staff) gives the 
|. Sun's Meridional Altitude, and the ſmall Figures underneath, the Com- 
1 plement of the Altitude, ox the Zenith-Diſtance..,  * © 
. In oblerving forward by the Croſs- Staff, tis uſual to take a piece of 


Red Glaſs to defend the Sight from the Luſtre of the Sun in time of Ob- 
fervation, and it would, in my opinion, be better to have the Glaſs fitted 
in a piece of Braſs, and ſo to be put upon the End of any of the Croſſes, 
E Abe ce dne t Thus much for a forward Obſervatiou. 
3 After the ſame manner you muſt obſerve the Altitudes of the Stars. 
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5 3 We Uſe 707 the Croſs-Staff. | as 1 29 7 
To make a backward Obſervation of the Sun's Altitude by the Croſs-Staff, 
| 'Fheſe Obſervations are frequent at Sea, eſpeciatly with the Hallau 
ders; and to perform this, you muſt have a Horizon-Vane, the inner- 
| ſide of which firs upon the Center of your Staff, or elſe a fliding one, 
According to the Dutch faſhion. „ . 
. Likewiſe there is a Shoe of Braſs to fit on the End of any of the 
Croſſes, whoſe Uſe is the ſame with the Horizon-Vane in the Quadrant. 
Having a Staff thus fitted, place the Horizon-Vane upon er 
or Eye- end of your Staff, and put on a Croſs fitteſt for your putpoſe : fix fl 
the Braſs Shoe at the lower End thereof, then turn your wa gp ne 
Sun, and looking thre' the Sight (made by the Braſs Shoe) on the end 
of your Vane, elevate or depreſs the end of youriStaff, until the Shadow 
made by the npper-end of the Croſs, fall upon the upper-part of the 
Sight in the Horizon-Vane; then laok through that Sight for the Hori- 4 
on: But if the Sea obſcure the Horizon from your ſight, then rem ee 
your Croſs a little neater to the Horizon-Vane ; but if on the contrary ” 
your Sight doth not extend ſo low as the Horizon, but the Sky only ap= * 
ears inſtead thereof, then remove the Croſs further from the Horizaonn 
7 till you ſee the Shadow fall upon its due place, and perceiye te 
Horizon exactly at the ſame time, then have you the Sun's preſent 


If you obſerve for the Latitude, you muſt reiterate your Obſervation 
as before; and when you perceive the Sun to be paſt the Meridian, de- 
fiſt, and concluding your Obſervation, account your Degrees and Minutes, 

either of the Altitude, or its Complement as is before ſhewn. © 
Jo uſe the Staff in a backward Obſervation, after the Dutch Faſhion, 
there muſt be a Horizon-Vane fitted to ſlide evenly upon the Staff, and 
then all the variety from the former manner of - Obſervation will be this: 
Place any of your Crofles that you intend to uſe upon the Center of 
the Staff turning the Nut inward, then ſlide on your Horizon-Vane'with 
the Nut inwards, and fix on the Braſs-Shoe to the lower-end :of your 
. Croſs; then proceed with your Obfervation, removing the Horizon- 
Vaie, as before yon did the Croſs, and the Degrees and Minytes cut | 
by the Edge of the Horizon-Vane, upon the ſide peculiar to the Croſs - - 
vou uſe, ig#he Sun's Altitude, or Complement thereof, as you reckon © _.. - 
it in the gfater or leſſer Figures. o 
S ECT. II. The Deſcription and Uſe F the QADRAN r. 
"THIS Oaadrant is of a very commodious Form and Contrivance, 
being at preſent the beſt approv d, and moſt general Inſtrument 
that is uk tor obſerving the Sun's Meridian Altitude at Sea. Th ES 
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ef of ts e the „ 
The Parts ger this Inſirumetit are priveipally Three Vanes, and Two 


4 which hos gre contain 90 and give it there- Es by 
_ fore the Denomination vagrant, i 
This Inſtrument is ſaid to be firſt contriv 4 by Caprain De, (chat ; 
© was-employ' d in Queen Elizabeth's time to diſcover the North Weſt _ 
Fa age) and * cal Davis's Quadraxs,. and Ir the N ow 
4 Quadrant. 23 
® 5 n Bw 1 the Gate. and | Mane of of. 5 
3 5 
= | 55 p | I 7 | 
7 ” > 5 ä X — N : - - g 
9 es : "& - , | ? 
"08 . : 8 8 
| - -i"hf * me Vanes : That OP in ge of F ref . "A Fa 
- Mon z0n,. in this amex d Figure repreſented by A, is call'd the Horizon- 2 


Van 


2 and that througly which you are to lock for both Shadow and | 


„ 2 Horizon, diſtinguiſh'd with C. is 5 call d the Sig ht-Vane.  -. 


— 


I I 5 Ro Of the. Arches : The lefler noted with de, is nam d the 5e Arb 
4 ” becauſe it uſually contain d but G, but of late ĩt commonly contains 65 
45 Land the greater Arch 25) it ig of a ſmall Radius (adviſedly ſo rotitrin'g) 5 
- tor the more apt placing of the Vane B therebn, the Shadow there 2 
leg won the Horizon-Vane A, at this ſhort Diſtante,/ might be- 


| 1 5 FE come the ſironger, and the more perſpicuous to the Eye of the Obſerver. __. 
2 TDhis Arch is commonly divided but to every Degree, an 
"from the rend of che Arch downwards to the 2 25 of 

_ (whichis a Line drawn'on the middle of the upper Leg of the 1 


between the TWo Arches) with 5, 10, 15, Cc. And this is the ple- 


. ment of the Altitude. Sometimes this Arch is figur d with the Altitude 
. _ fromthe Line of Partition upwards RT NO of the Arch 
. 8. 58 3h, 0 LICE N not e uſed. 


that which gives the Shadow, noted by B, is nam d the Shadow- - 


'& 
es 


% 


* 1 R „ A a, + OO a>. A 


5 Auch; this Arch is of 2 large Radius, -the better to be divided and b 
divided into Degrees and Minutes, the Limb whereof is of a competent 


by every One 


mits of each Degree are drawn. 2 Diagonals, i iaterſe&ing theſe Circles; 


zd at 15, i 15 Minutes; the4th at 20, is 20 Migutes ; the 5th at 25, 18 
1 the 2d ar 40, is 40 Minutes; at 4% f Minutes; at 30, x. 5 
x 


. _— — * * 


„ 22 12 3 1 . | : | 
The greater Arch, here denoted by the Letrers „ CA DIY 


breadth ; and thereon are uſually deſcrib d ſeveral Concentrick . 
interſected with Diagonal Lines, for the more facile and exact rar 
the Degrees into every 5th or every ad Minute; and hereby the Subdi- 
are conſpicuous, and may readily be computed by the Obſerver, _ 
But becauſe poſſibly this manner of Diviſion may not be underſtood 
t has occaſion for this nen for their lakes there= 
* have annex clus following Figure. _— 


The Figure of pare of the Arch, | . - 5 7 
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The forego 8 art TG FE aa as — 
drawn nt of the - Quadraax, each Degree being ſubdividedin-'- - 
to, 5 Minutes: Upon the Plane of this Arch are deſcribed. 6 concentrick. 
Circles, and are noted with e 1 1 , 3» 15 4. 56 And in che Li- 


and thoſe Diagonals divide each Degree into 2 Parts, wiz. into 30 Min. 

and the concentrick Circles ſubdivide each of theſe Diagonals, repreſent - 

ing 30 Minutes into 6 other Parts, beings Minutes /a-piece : Therefore 
uſt Interſection at j Minutes ; the ad at 30, is 10 Minutes; tbe 


25 


Minutes; the sth at 30, is 30 Minutes: The zſt again at 35 1 „ 


o Minutes ; z at 5 55 Minutes, and at 60, 
Anc the like is co bemndertogs of thorbelh,. y 
take for a General Rule: Firſt count how many Fe 
Cine mm Ke "which are.6 or 10, and are to be computed as is here” 
N 4 EE e then 1 
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how many Diagonal Lines are drawn within the Extent of each Degree; 


which are 2 or 3; then multiply the Number of concentrick Circles by 
the Number of Diagonals in x Deg- and by the Product divide 60, (the 
Min. in a Degree) the Quotient will give you the Number of Min. that 


. - -each Interſection increaſes by, and is more than the precedent. As ſuppoſe 
© -the concentrick Circles to be 10, the Diagonals in each Degree 3; then 


multiply 10 by 3, the Product is 3o, by which if you divide 60, the Quo- 


te.ent is 2, which ſhews that the Interſe&ions increaſe by 2 Min. the firſt 


then 12% 1 4, 1* 6, Cc. And the like is to be underſtood of the reſt. 


. This Inſtrument 1s commonly uſed to obſerve the Sun's Meridian Al- 
- [titude, which to perform we will briefly deſcribe. . 


repreſenting 2 Min. and ſo 4, 6, 8 Min. Cc. to 58 and 60 Min. or 15, and 


'The Uſe of the Quadrant. 


Firſt, Put the Horizon-Vane on the end of the Quadrant on A, and 


then the Sight-Vane upon the Thirty-Arch in the precedent Figure; 


- and laftly, the up r-edge of the Shadow-Vane upon the Sixty-Arch, 
do a certain number of Degrees moſt proper for your preſent Obſer- 


that Day, then place the Shadow-Vane fo, that the Degrees cut by che 
upper- edge of the Vane, be always deſs by 10 or 155 then you judge the 
Complement of the Sun's Meridian Altitude will be that Day in the 


vation; which readily to perform, take this Caution. 5 
Conſider what will be the Complement of the Meridian Altitude 


place of Obſervation. 


For Inſtance: Suppoſe that the greateſt Altitude of the. Sun for the 


time in the place of Obſervation, be eſtimated to be 455, the Comple- 


ment is 4 then place the Shadow-Vane at 30 or 35 deg. which 


| are proper for our preſent Obſervation; ._ 5 he | 2 
HFaving thus prepared your Inſtrument, and being ready upon the 
Deck, turn your Back towards the Sun, and holding the Quadrant as up- 
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right às you can, place the Sight-Vane to your Eye, and looking thro' 
the Sight, bring the Shadow of the upper edge of the Shade-Vane, to 


_ ,-- fall upon the upper part of the (lit, or open Sight in the Horizon-Vane, 
ad nqd at the ſame time look thro' the ſaid (lit for the Horizon; and if the 

- > Sea obſcure the Horizon from your Sight, then ſlide the Sight-Vane a lit- 
tile lower down towards ; but if on the contrary, your Sight doth not ex- 
tend ſo low as the Horizon; but if the Sky only preſents it ſelf to your 
Eye, then remove your Sight-Vane a little higher towards g; then make 
- Obſervation again, continuing to move your Sight Mane higher or lower 
according to theſe Ditęctions, until looking thro' the Sight-Vane, the 
4 Shadow fall upon his due place, and that at the ſame time you exact- 
i. ſee the Horizon through the Sight in the Horizon-Vane, then have 
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% © Rules: F g of Obſervations. © 1 417 
' you the Sun's preſent Altitude, But it being the Meridian or greateſt Al- / 
tirade that you are to obſerve, you mult therefore continue to make bb: 
ſervation as often as you ſhall think fit (but eſpecially you are to tend your... 
Obſervation, when you perceive the Sun almoſt upon the Meridian) until. 
the Sun be to the Weſtward of the Meridian, and is leſſening his Alti- e 
tude ; for then, if you make Obſervation, the Sky will be ſcen, and not 
the Horizon; and in this Caſe. you muſt not alter your Sight-Vane, but A 
letting it land, conclude your Obſervation for that Day: Then cat. 
your Eye upon the Thirty-Arch, and ſee how many Degrees and Mi:: 
nutes are cut by the inſide of the Sight-Vane, and thereto add the Pegrees.” ; 
at the upper edge of your Shadow-Vane, the Sum is the Complement. 
of the Altitude, or the Sun's Diſtance from the Zenith  _ 
Note, The ſmall Arch in ſome Quadrants contains 70, and the great- 
er 20 whoſe Sum is 90. Theſe Arches are numbred and divided like. 
the former; and if that be well underſtood, this will not ſeem to obſcure, 


_ * 


| 
and there fore it is needleſs to ſay any more of this Alteration. ' 
by 
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And here note: That there is a late Contrivance with a ſmall Conve 
Glaſs to be let into the Shadow Vane, which may be uſed when the Sun 
is haſey, and will not ſtrike a clear ſhadow upon the Horizon-Vane ;' © * 
then this Glaſs will contract the Beams of the Sun, and reflect a ſmall 
Speck of Light upon a fmall black Line drawn on the Horizon-Vane,.. 
which reſpects the Center of the Sun. And further Note, That in thoſe 
Obſervations made by the upper- edge of the Shadow - Vane, it is proper 
to ſubtract 16 min. or ſomewhat leſs, from the Sun's Altitude, or adi 
it to the Zenith Diſtance (for the Semi-diameter of the Sun ;) but in ! 
uſing. the Glaſs you are not to make any ſuch Allowance, becauſe t ge 
Speck repreſents the Center of the unn. ; 


Seck. III. Roles for finding the Latitude of the Place by Obſervati-. | 
on of the Sun's Meridian Altitude, or Zenith Diſtance, by help, - 4 
op the Table of the Sun's Dedlination. ans. 


TD Ecauſe.it_is common to work the Obſervation af the Sun, taken by 7 

the Quadrant, and other Inſtruments now in uſe, by the Cample- © | © 

ment of the Meridian Altitude, or the Sun's Diſtance from the e. 
nith, 8 therefore give Rules, illuſtrated with Examples, for than. 
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5 Nabe t. If the Sun comes to the Meridian in e South, and have Sonth<- - . © 
Declination, ſubtract the Declination from the Complement of the Me: 
ridian Altitude, the Remainderisthe Latitude of he Place of Obſervation; _ | "| 
Northerly*: But if the Declination exceed the Zenith Diſtance, then 
ſubtract the Zenith Diſtance from tho Declination, the Remainder ix 
the Latitude Southenly, ,... one 
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Ex "TY Admit ou are at Sea, and the Sun being u the Me- 

_ South, 77 d. zom. diſtant from the 2 at the 
lame time hath 12 deg. 0 _ South Declination ; 1 demand BY Lati- 
nude of the Place, | 

" The Operation, "i 
Dus lement of the Meridian Altitude * 37 30˙ 


The Sun s Declination South, N — 12 o 
The Latitude of the Place — 30 North. 


Example 2. Admit (being at Sea) ihe Sun being on the South part of 
the Meridian is 10 d " diflact from the Zenith, and the Declination 20 
_ deg. 30 min. South : demand the Latitude of the Place. _ 
OS / Operation. - . We: 
- The Sun's Beende — —— — 0 30 8 
The Diſtance from the Zenith, Aba ———J0 oo 


The Latitude — —— —— — 10 30 South, : 
Rule 2. If the Sun þ ee the Meridian in the 3 and hath 


North Declination, then add the Declination to the Zenith Diſtance . 
the Sum is the Latitude Northerly. 


Example. Admit a Ship at Sca, abs Sun on \ the South re dog the : 
Meridian is 30 deg. 30 min. from the Zenith, and the Dechnation is 15 
deg. za min North; I demand the Latitude? I 


* * 
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Operation. 
The Complement of the Alrirude or — Dia! is—z0® 30 . 
The Declination added ————— une 
— 33 The Latirude— —ä—— — — 46 00 North 


Rule 3. If the Sun be on the Meridian 3 in the North, and have North 
benen, then ſubtract the Zenith Diſtance from the Declination, 
the Remainder is the Latitude Northerly : But if the Zenith 2 | 
"exceeds the Declination, then ſubtract the ace: AEM; the 
. der is the Latitude Southerly - 


Example 1. Suppoſe the Declination were 20 deg. North, * the 


Tenn iſtance 12 d 0 min. he Sun u che Meridian in 
2 * LT 
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then the Declination either Northerly or Southerly, is the Latirude of 3 3 = : 1 
» Rule 7. Af; you be within the Artick or Antartick Circles, and aber Yo 
5 tion to t 


. 180*, the Remainder is the Elevation of the Pole. 


Zenith Diſtance or Co-Altitude of the Sun ; 


tion is zo ce n North, when he is upon the Meridian in the 


24 dep. 35 min: is the Haga Diſtance ; then adding 20'deg.58-min. to 

ee 35 min. the ſum 45 deg. 33 miß the avis Noh 
according to the ſecond Rule foregoing. WR 

1 F ou obſerve by any ot the Stars 

3 Polar- 


on the Meridian ek the Pole, add the Complement of the Dates 


2 


we Latitude W 


lin of Obſervations. 


. | Hires „ N „ 
The Zenith Diſtance of the dun is— mars vit. A 4 
The Declination North ſubrra& — 1 8 —20.0 + 4 

The Latitude . ̃— i 


Rule 4. If the Sun be upon the Meridian in the North, ard hath | 
South Declination, then add the Declination to the Zenith Diſtance, 


the Sum is the Latitude Southerly. 


Example. Admit the Sun's Declination were 16? Cl South, and che 255 
Zenith iſtance 295 45 , I demand the Latitude. + 


— e Operation. e 
T he Decimation of che Sun South — — 8 


"Th 


The Zenith Diſtance 4.— — : — 22 4 
The Latitude - 4s 30 South. . 


Rule 5. If the Sun have no v Dectinatiga then the * of the 
Altitude is the Latitude of the Place; and if the Sun be on the Meridian 


in the South, your Latitude is Northely; ; if 1 in the N orth, Southerly. 
This needs no Example. 


Rule 6. If the Sun be in the Zenith, i. e. 90e above the Mas. 5 
the Place. This likewiſe needs no Illuſtration. 


the Sun . the Meridian under the Pole, then add the Sun's Declina- { 35 
e Complement of the Altitude, and ſubtract the Sum from 9 


Nore, If your Inſtrument wherewith you obſerve : give only the Meri — 4 
dian Xiitude, then ſubtra@ that Altitude from 90" the Reſidue is che N - = 
So the BIO VEE is = 
lame as the. precedent. Examples. .. bes | 
Pr the Stars. 


What hath 7 Bu here delivered i in theſe Rules, 8 PR Sup? 8. 


. being upon the Meridian, the ſame is to be underſtood of any Star whoſe WET» 
eg Decli ination is known.-- 


Admit you ſhould oblerve the bright: Star Aitturus, whoſe Decina- 2 4 
South, and find his Altitude to be 65 deg , min. the Compl. thereot <2 ; 


—_ 


r the wenge 1 — 
is let down in the Tables of Declination; d 
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* 290” 


tion, or Polar. Diſtance, to the Meridian 2 ä the fa * . 1 
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But, Sæcondly, H you obſerve any Star that is upon the Meridian ind 
the North 8 the Pole, then from the Meridian Altitude of that Star, 
ſubtract the Complement of the Declination or Polar- diſtance, the 2 | 
mainder is the Latitude Northerly ; But if Frhe Gs of the Star's 
Dectination caſmot be ſubtracted from his Meridian-Altitude ſubrra& 
the Meridian Altitude therefrom, the Remainder is the Latitude Souther- 
ly. The ſame may be ynderſtood-of Stars near the South Pole. 
Here I thought it neceſſary to mention ſomething of the Crofiers, 
which are certain Stars that are of good uſe in the Southern Navigation; 
they are ſo called, becauſe they as ſomewhat reſemble the Form of a 
| Crols, according to the annexed Figure. 


Ti be Figure of the Conſtellation called the Croſiers. 
The Head Declination from the South- | 


„„ 47 
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| The Cock S- Thee, Declination from South-Pole 28* a5. „ 
The Star at C, call d the Cock s-Foot, or rather the Croß-Fbot, whoſe 1 
Declination, according to the Obſervation of Mr. Edmund Haley, at 
St. Hallena, is 615 15 Southeriy; and ſo the Complement of the ue 
nation or Polar-diſtance, is 28:deg.- 45 min. By this Polar-diftance, and 
the Meridian-Altitude of this Star, when he is either above or betow the 
Pole, you may find the Latitude of the Place, by the Rules of the 
Stars laſt mention d, The Polar- diſtance of tlie Head of the Crols, is 
- 34 deg. 45 min. 
To know when theſe Stars 2 * Obſe „ hold a Thread 
and Plummet; and when the Thread cuts the Star _ that at C 
both at the ſame time, then cher are upon the Meridian, and. fir to be 


obſerved. | 
I "5. "The Deſeritzion and Uſe of the Nocturnal x 
EIS Inſtrument coniiſts of Three Parts? 
| _ Firſt, The broadeſt and greateſt, which we may cal 
| alle Part, which hath a handle to | to hold it by, in time of Obſervation. | | 
| Sth „The firſt Moveable, or middle Part. 5 
The og BE Index, that is to turn to the Poſition of thoſe Starz 
. made, uix. the Guards of the Little or Great Bear. 
e -of the firſt, or unmoveable Part, hath the Limb or out- 
C Circle. divided.-into. 12 Months, and each Month ſubdivided into 
e Days, and are counted T. the Left hand, and mar d 
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Februar), M for March, Oc. And upon ſome of them there are two. 


other Circles, the outermoſt of which is divided into 24 ens Parts or 
Hours ; and __ 4 2 85 S'ir and a half, or Days of the —_— 
Age; by which the Moon's Southing may be known by Inſpection 

thereby a Computation of the Tides; PR! gn ani DN EM 


Of theſe NoHurnals there are two ſorts, one for the Guard of the 


Little, the other for the Guards ot the Great-Bear, dr Charles's Wain, 
commonly call'd the Two Pointers. Now to know for which of theſe 


- Conſtellations any Nocturnal is made; you may obſerve, that the No- 
- Eurnals that are for the Guards of the Grear-Bear, have the 17th of Fe- | 


bruary on the Top; and if it be for the Guard of the Littie- Bear, then 


you will find the 21/t of April there. The back- ſide of this Part is di- 


vided into the 32 Points of the Compaſs, which are to ſhewy the bearing 


of the Guards, thereby to know what Declination the North-Star hath | 
> IR = 


upon any Point of the Compaſs. © 


The ſecond and moveable Part hath a Tooth from Ws: 


with the edge continued in a Right Line from the Center; which is to 


be turn d to the Day of the Month at Pleaſurg ; and on the Superficies 


thereof is a Circle divided into 24 equal Parts or Hours; which when 
the ſaid Tooth is ſer to the Day of the Month, and the Index turn d to 
the Poſition of the Guards, the ſtraight ſid 
Hour of the Night upon the ſaid Circle. - 2 

The third and upper moveabie Part, is call'd the Index, 


ſide thereof proceeding from the Center, which is to be tum d to the 
Guards in time of Obſervation ; and through which you are to ſee the 
North-Star, and at the ſame Time the Index is to be turn d to the 
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” The Figure of the Stars, as. they few themſelves in the Heat em, for hich 5 Ns 
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the Notturnals are made. 


cofthe Index will ſhew the 
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ur if you will be better farisfyed in the Forms of the Stars in each, 
ellation, I refer yu to the new Hemiſpheres and Planiſpheres of 
Heaven, that ate very uſeful for knowing of the Stars; ſold by 
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the North Star, 
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E The Hſe of the © 


Re Noctu .. N 
De manner of holding the Nocturnal in Time of Obſer vation. 


* | x 


= - 5 Take the handle in your Hand, with the foreſide. towards you, hold- 


| 
ing of it upright in your Hand, (which you may diſcern by the Tip that 1 
is on the very top of the Nocturnal) then looking through the Hole in 
the Center to the North Star, you muſt turn the upper Edge of the In- 


dex (which cometh from the Center) to the Guards; this being under - 


ſtood, you may now proceed to the ſeveral Uſes thereof. 


de. Ad thereto the hour of the flowing at any place, it will ſhew you 
ie Time of High · water that Dax. ag 


To find the Hour of the Night by the North Star, and the Guards either of the . 
Little or Great-Bear, and upon what Point of the Compaſs they are. 
Ĩ᷑0os perform this, you muſt firſt ſet the Index of the ſecond moveable 
Part to the Day of the Month, (then if it will not ſtay of it ſelf, you. 
muſt ſtay it with your Thumb) holding it as you are before directed; 
find the North Star through the Hole, and turn the Index to the 
Guards, and then upon the ſecond moveable Part, the Edge of the In- 
dex ſhall cut the Hour of the Night. at the ſame time you will find on 
the back · ſide what Point of the Compaſs the Guards are upon, ſo that 


you may know alſo what Diſtance the North Star hath at that time, 
% •¶¶ d ᷣ / ĩ ( 
In Nocturnals made for both Bears, the uſe is the fame, only theſe 
have on the ſecond moveable Part two Indexes, one marked G for 
Great Bear, the other marked L ſor Little Bear; and likewiſe on the 
ack- ſidę there is two Circles diſtinguiſhed hy the ſame Marks, but their 
U Uſeiis the ſame as before taught; only if you obſerve for the hour of the 
Night by the Guards of the Little Bear, uſe the Index marked L, or if 
vou ſeek the height of the Pole Star, look in the Circle (dn the back- 
ide) marked L: But if you obſerve by the Pointers of the Great Bear uſe 
he Index and Circle marked G, Gr. | ST ON: 7s 
To find the Time of the Moons coming to the South any Day of her Age, and 
. # 45 Ty alſo the Time of Higb-water that Day. tho > 
Firſt, find the, Moon's Age en the moveable Part, and right againſt 
itt in the Circle of Hours, you will find the Time of the Moon's South- 


mg... SET... - 8 
- Suppaſe the Moon were eight days old, I demand the Time of her 
Therefore look for 8 an the Circle of her 2 and right againſt it 
vou will find in the Hour-ggcle, almoſt half an Hour paſt 6 of the Clock 
m ͤ the-Evering (becauſe that always between the Change and the Full 
mme cometh to South in the Evening, but after the Full ſhe cometh to 
. the South inthe Morning) : So having found the. Moons Southing, if 


Ex- 
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PROPS RED here at Zondan, the Moon being 8 Days old, I find 
by the Nocturnal that the Moon cometh to the South at almoſt half an 
Hour paſt s of the Clock; to which I add three Hours, the Time of 
| High-water at the Fall and Change, which makes Nine of the Clock, 
and Famoſt half an Hour paſt, the Time of High- water at London-Bridge,- 
that Day of the Moon's Age. | 

And 17 thoſe Numbers — added together ſhould exceed 12, that 12 
_ de fubtracted from it, and that will be the Time of Full- Ses. 

As ſuppoſe the Moon ſhoutd be rʒ Days old at which time I find by 
the Nocturnal that the Moon cometh to the South at 10 of the Clock, 
and almoſt half an Hour, unto which if you add 3 it makes 13 Hours 
£ and a half, from which if you take 12, there remains 1 of the Clock, 
and almoſt half an Hour, the Time of High- water, at London-Bridge, fees 
according to the common way ot Computation. 
8 And to know the Time o Full- Sea at ay: other Place I refer you to 
i the Tide-Tables. 


, CHAP. XI. 'Conteining the Uſe of the Plain-Scale; Gee 
Scale, Plain Chart, Mercator*s Chart, and of both Globes. 


The Deſcription and Uſe of the Plain-Scale. 


þ 7: HE Uſe of this Inſtrument is facile and delightful,” and ſerves the 3 
Conſtruction of Problems in Navigution-and Aſtronomy. e 
The Lines on a Plain- Scale, are uſually a Line of equal Parts, Chords, > 

Rhombs, and Longitude; . but on "heve deſcribed, are * 2 
Line of Sines, Tangents, and Seeants. 3 
a We ſhall here inſert the Projection of theſe Lines on the Scale. 


e | The Line of Rhombs, . 


5 FI. fe 0 be plain-Scale - T5r ; | 
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2 tho Proj vieftion of the Link of "FLO Gy | 2 
For Fa, lng of wg Line-of Rhombs, firſt draw the Line ACB 
4 upon the Point C deſcribe the Semi-Circle ADB, and divide the 
dee AD into 8 equal Parts which being done ſet one Foot ot 
- your Compaſſes in the Point A, and with the other Foot extend to each 
_ of thoſe Diviſions, and transfer thoſe extents unto the Line ACB, whictr 
will divide the ſaid Line into 8 unequal Parts, which will be a Line of 
- Rhombs, and to number with x, 2, 3, 4, Cc. unto 8: And ſo the 
"es and a of the Compaſs are to be nſered. OK 
8 Line of 3 Kh LY 
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"The PrijeRGion =} 5 Line fi Ln witude. 

( Fit. 8 the Quardrant CAB, and divide the Side C A, into 60 
equal Parts, then through each of thoſe equal parts draw Lines parallel 
to the Side AB, until oe touch the Quadrant CB; which being 
done, ſet one foot of your Compaſſes in the Point C, and extend the o- 
cher foot unto each xeſpective Point of Interſection in the rant BC, 
and then transfer them to the Line CD (wich is to be the Diſtance be- 
tween C and B, or the Chord of 90 Degrees ;) ſo ſhall thoſe Interſections 
_ the as CDi into 60- 2 3 which is called the Line of _ 


The Piojedtion' of he Fine 2 Sines i is Er > 401 3... Fir 2 


* deay the Line ACB, aud gpon C draw the Semi- circle, and one of the th 
Quadrant divide into 90 Degrees, as the Quadrant ADC; then draw © 
a Line through each tent Degree of the Quadrant parallel to the Lune © 
* it will divide the Eine D into 90 unequal Parts, which will be br 
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_ Firſt, draw the Line ACB, and upon C deſcribe the Semi-cirele ADB, 


: draw the Diameter ACB in the following Scheme, and upon the Cen- 
ter C deſcribe the Semi- circle ADB; 
Quadrants by the Point D, chen divide the 


AD, which Extents transfer unto the Line ACB, as you may ſee the 
Arches lead in the following Figure. This Line, ſo divided into 90 un- 
equal Diviſions, is called a Line of Chord:. After this manner you make 


| pere derne of & the 1 — 2525 Crater C, until 1 touem 
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The Line of Verſed Sines. 


The. Proje&tion of the Line of Verſed Sines, is PR to be effected: 


Which divide into 1 80 Degrees; then through each Deg drawing ne SS 
Lines parallel to the Line DC, they will divide the Fine AB into 10 
unequal Parts, which will be a Libs of V cried Lines, to be © numbing. F 
with 10, 205 30, 40, Cc. unto 180. 


De Line of Chords. 3 1 
For he Projeftion and Diviſion of the Line of Chords, you muſt felt © 


which Semi-citcle divide into two 
adrant DA into 90 equal 
Parts or Degrees; this being done, ſet one Foot of your Compaſſes in 
the Point A, let the other be extended to each of the Quadrant 


it of what Radius you pleaſe, and number ie with l 30s 30, Ce. 


De Line of Tangents. . 
Firſt draw the Quattart, as in the following \ and. divide i it 


Scheme, 

into 90 Degrees, and from the Point B ere Bondage Line; as 
the innermoſt Line T B; then from the Center U draw Lines through 
each Degree. of che Quadrant CDB, until th touch the ide T B, and 1 
thoſe Tnterſe&tions will divide. thegine TB, a: Or ta be um- Ef 
bred with $0, 20, 39, Oc. Ray 2 8 We 3 IE 5 

© The Line of Tas: IP — * 
3 drawn — 5 Lines in the following Scheme, rough each * 5 


\ 4 
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the tine TB, extend your Com aſſes from the Center C to the extremi- 
" ty of each feſpeRive Line, «Comp the foot of the Compaſles ſtill remain- 
ing in the point C, transfer the ſaid Lines unto the line CDS, ſo ſhall 
the divide the ſaid line into unequal Parts, which is. a Line of Secants,. 
| number them. with 10, 20, 30, CW. e 
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WT 4 Salbe ing 5 the Pliin-Scalr.. 15g 7M 
Problems of Plain Sailing by the Plain-Scale HR CIR 


PROP. I. 4 Ship Jaile N E. by E. 108 Leagues ; I demand e 
| _ , rence of Latitude and Departure. 


m the following Problems of Plain Sailing, ODT ICE 
LC repreſents the Diſtance Jailed. | „„ 
Ag the Difference of Latitude. 5 „ 
BC the Departure. 
BAC the Courſe. 
ALB the Complentent of the cus. 
ah 5. Fig. 3 


. Draw the occult Line AB, take off 60 * the Line of Chords, and 
Tweep the rick d Arch d e. Set off the Courſe five Points, taken from | 
the Line of Rhombs, from'd to e; then draw the Line Ae C, and ſet 
off ro8 Leag. by the Line of equal Parts, trom A to C; let fall the 
Pexpendigular BC, and ſo finiſh the Triangle ABC, in which you wil! 
| find the diff. Lat. A B 60 Leagues; the Departure B C 90 Leagues. x] 


PROB. II. 4 al M. E. by E. until her As of Latingde be + 

| So Leagues ;. 1 demand the Diſtance and Departure? = | 
Plate 5. Fig. 13. 5 

Dtaw AB of the given Length 60; and raiſe the occult Ne 

BC, ſet off the Courſe five Points, as in the former Problem. Draw - 

AC until it meet with BC, and finiſh the Triangle ; the n Ee 


108 Leagues, and the Departure 90 Leagues. 


PROB. III. A Ship ſails S. . by . until her, dene: Par” 5 1 Te. 
I demand the diſtance and difference of Latitude ? Plate 5. ee YE 


Draw the occult Line AB, and raiſe the Perpendiculas BC of the 
given . 90 rs. a then upon the Point C Iweep the Arch de 
with the Chord of 60% and place che Complement of the Courſe three 
Points from d ro e; then draw CeA until it meet with AB, and finifh _ 
the Triangle. T be Diſltce is 108" _ e of Latitude- 


60 Leagues. 

PROB. IV. 4 Ship lat 1 the Notth and I Eo i 500 Teck wes un- 

title difference of Latin be 60 Legal F demand the Cour ſe ng De- 
parture? 'Y . Plate 5. Fg. Th. 
Draw AB 60 Leagues, - and raiſe the derne Perpenditolar BC, take "2þ 
off t the Length of AC the Diſtance 108 Leagues, and placin e point A 
of your — at A; deſcribe "Res Occult Arch cutting 85 1 
N * A 


s Plain Sailing by the Pha- Mi. 


at the point C, by which draw AC, and finiſh the Triangle; the De- 


parture BC is 9% Leagues; ; with a Chord of '60* ſweep the 'Archde, 
wi ch meaſured upon the Line of Thombe,: -will be tound five Points 
the Courſe Sought. | 


 PROB. V. 4 Ship ſails | betweenthe North and the E af 108 Leagues, until. 


her Departure be 90 Lata; I demand the Courſe and Difference of 
Latitude ? Plate 5. Fig. 15. 


a Draw the occult Line AB, and raiſe the Perpendicular BC of the 


given Length 90 Leagues; take AC 108 Leagues, and ſetting one 
Point of the Compaſles at C, deſcribe the occult Arch, cutting the Line 


Ag at A, by which draw AC, and finiſh the Triangle. The Courſe is 
. found five Points, meaſured as in the former . the difference 


of Latitude 60 Leagues. 


1 a 75 PROB. VI. 4 Ship Jails VERS the North and Ea; until the 4 N of - 


Latitude be 60 Leagues, and the Departure 90 r 3 TI demand the 


25 75 Courſe and Diſtance? 4 RA Plate Ng 28. 
| Draw AB 60 Leagues, raiſe the Perpendicular BC 90 Leagues, and 


by the Points A and C draw AC, and finiſh the Triangle: The Courſe 
I wow 5 Points, as in the 4th Problem, the Diſtance 108 Leagues. 


* Traverſe by the Plain-Scale. 


| PROB. vi 4 Sy S. S. W. 40 Miles, then's. W. 60 Miles, then 
S. by E. 63 mites, then M. S. W. 49 Miles, then S. E: by S. 56 Miles; 
By er the Courſe, ks D re of Latitude, and Departure 

: made good? . „Plate 1. Fig. 7. 


Eirſt, draw the Line AB. at a 1 (as you are taught in Frob. 1. 


| ar of this Chapter) ſet ofl S. S. W. 40 Miles from A ro D, and for the reſt. 


af the Courſes obſerve this general Rule, 
Find how many Points «t is between "the Courſe 2 are next to lay 
down, and the Point oppoſite to the Courſe laſt laid for that is the 
| Points for laying down; thus the Courſe laſt failed when the Ship is at 


D, is S. S. W. its oppoſite Point is N. N. E. The next Courſe is S. W. 
the Points between N. N. E. and S. W. is 14 Points, of 1% 30', 
therefore with the Chord of SO and one foot in D deſcribe the Arch = g 


upon which ſet off 14 Points from A to K, and draw the Line DR 


which will be a South WelELine, and upon that ſet off the ſecond . 
ſtance 60 Miles from D to E, the Point the Ship i is in at the end of the 


| ſecond Courſe. 


But when. the Courſe laſt laid lens and the Courſe next to by laid 


: Gown, makes fo rear an * as here A D 2 
3 2 m ** 


* A 


oO. wig a <a 8 @aC _ . <4 


A 


Fehr ty the Plain-Scale... ” | 155. 


| males an An ple of 14 Points at D; you may continue the Line AD ob- 
ſcurely to R, and Wich the Chord of 609 draw the Arch RK; and be- 
cauſe "ADR is 4 8. 8. W. Line, and your next Courſe is to be S8. W. 
ſet off two Points from R to K, and na K draw the Line DE, 


/ 


and ſet the ſecond Diſtance 60 Miles from D to E, and ſo by one or other 5 


ot theſe Methods, always chuſing to ſet it off chat way that requires the 
leaſt extent of the Compaſſes. (for then you are leſs ſubject to Errours) 
which being done you will find that from A the firſt Courſe 8. S. W. 
40 Miles, brings her to D, and from thence 8. W. 60 Miles to E; and 
after failing S. by E. 63 Miles ſhe acrives at F, and then W. S. W. 49 
Miles, brings her to G, and S. E. by S. 56 Miles to C, where the 
Courſe, Diſtance, Digerence of Latitude, and Departure made good 
1 rr For the finding of which let fall the Perpendicular CB up- 
On the Line AB, and draw AC, and with the Chord of 60® and one 
foot in A deſcribe the Arcn PO from mc: Line AQ to the Lise A B. 


then PO meaſured on the Chords, ſhews the Courſe South 16˙ 12 


Weſterly; or S. by W. almoſt half W. The Diſtance A C 211 Miles, ts 


the Difference of Latitude AB 203, and the Departure BC 59 Miles, 
and this is ſufficient for all varictics/ of Traverſes in plain Sailing; which 
ſerves only in Thort Diſtances, or near, the EquinoRial, and theretore 


ſhall forbear to enlarge here, and the rather becauſe in a few Pages fur- | | 


ther we ſhall ſhew the Uſe of the Plain Scale in Mercator; (Sailing; and 


how to lay down a Traverſe both in the Latirude and Longing, to 
which I refer you for more entire latisfaction. 


Oblique Sailing N y the Plan Kall. 


PROB. VII. There! nz 0608 Pali dane: © Mc hr ant NE. 47 W. >: 


diſtance 40 Leagues; A Ship ſails from the Northermoſt of them, firſt. 


South, and then Weſt by South, Sometimes upon one of thoſe Courſes, ſome- © 


times upon the other, until ſhe. arrive at the Southermoſt Port; I demand 
bow man) Leagues oe hath Joi a bans and bew many upon the 
Other, I” Plate 53. Fig. 16. 


Let PS the Northermaſt Port, _ F Us Soarhirmoſt, AE 
their diſtance, AD the diſtance ſailed upon the South Courſe, DE the . 
- diſtance upon the W. by S. Courſe. | 
Draw the Line AE 40 Leagues, he E. by N. and 8. W. Fa g. 

Line, deſcribe the Arch f g, ſetting off three Points, po draw the occult 


Line AD, being a South Line; then ſweep the Arch h1, and ſer off four? | 5 


Points, drawing the occult Line DE, until it meet with 'AD, and ſo fi- 
niſh the Triangle ADE. The Diſtance eg South i is 29 Leagues, and 
W. by S. is 225 3 3 RE - PROR, 


44 ca * * wy 5 ; Oblique Sailing by e Pian 
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 PROB. IX. Ther are two Iſlands that bear Eaſt and Weſt, and are 47 
ſtant 40 Keagues ; ; A Ship Jails from the Weſtermoſt N. E. by E. and then 
ſailing 22 Leagues and a half farther, arrives at #he Eaſtermoſt Port; 1 
demand the Diſtance Jailed por the fit Courſe, and what was the ſe- 
cond Eourſe? | Plate 5. F. g. 16. 


Let A repreſent the Weſtermoſt Port, E. * Eaſtermoſt, D the Place 
Where the Ship altered her Courſe, making the beſt of her way; AD 
the N. E. by E. Courſe ; DE the other Courſe unknown: Draw AE 40 
Leagues, ſet off an Argle of three Points, and draw AD, the N. E. by . 
E. Line occultly; take the diſtance 22 Leagues and a half, and placing 

done Point of your Compaſles in the Point E, croſs the Line AB in the 

\ Point D, draw DE, and finiſh the Triangle. The Diſtance u = the 
firſt Courſe is 29 Leagues, the ROE: at E is fourPoints, there re the 
Lecond Courſe is S. E. Res 


. PROB. X. Two Ships ſail om the * Lund. the firſt fails N. 5 
IN. 22 Leagues and a half, the ſecond . by N. 40 Leagues, and arriuent 
their Several Ports ; 3 4 Demand the 257 Wa. and Diſtance of thoſe —_ 5 
8 > Rue; N. a 
5 bats the IWand,. D the Nornhermial Port, A the Lee 
Draw AE 40 leagues, and ſet off the Angle at E four Points, and 
draw DE 22 leagues and a half; then by the Points D and A draw AD, 
and ffiniſh the Triangle. The Angle at A js three Points, which hood 
ſttthe bearin * Ports to be E. N. E. and. W. S. W. and the Diſtance 
8 AD almo 29 leagues. * 
85 PROB: XI. 4 Ship ſails 3 certain Port I, N. 1. 22 8 and a 
| Half, and then more Southerly-29 Leagues, and then ſhe is forced back a- 
gain to the Port from whence ſhe came 40 Leagues ; T demand her Courſe 1 
INT" the Second A 0 the third, and ow be ſteer d back again. 
5 Plate 5. Fig. 16. 
3 rep reſents hs firſt Port, D the-Place, Where the Ship altered her 
e A the Place where ſhe was driven back. 
Draw the Line DE 22 Leagues and a half, take the Diſtance AD 29 
© Leagues, placing your Compaſles in D, deſcribe the occult Arch at A, 
and take the diſtance AE 40 Leagues; deſcribe another occult Arch 
from E croffing the former in the Point A; draw AE and AD, and 
. Kniſh the Triangle. The Arch mn tis 9 Points, thereſore the Courſe 
from the ſecond Place to the third, Is.S. W. by 8. and ſhe ſteer d back 
. to the firſt Port E. N. E. 
Here follow {ome Problems of Mercator s Sailing, wrought two ways. 
4 Fs. , By the Plain-Scate only, by taking the middle Latitude, which 


* Is , 


S . 


- 2 * n 


Mercater's Slg. n 70 


is: not exaftly true, but may ſerre 28 an ina in a fingle. 
Courſe, Fr the Diſtance be but ſmall, otherwiſe it is too groſs. 


The ſecond Way is by the Meridional Parts, which will be exact 16. 


r 
, Pg g 


cording to the Capacity of the Inſtrument. 


The Uſe of the Plain-Scale in Mercator 5 Sailing by middle. Tanin 


PROB. I. 4 Ship being iu the Latitude of 40®, fails a.N. WWefterly Courſe. Eh. wee 


until ſhe come into the Latitude 45 30“, the difference of Longitude 90s | 
Longer; 3 1 demand the Caurſe, Diſtance, and Departure? | 
Plate 4. Fi "" 10. 

For the Solution thereof by the Plain- Scale, firſt draw the Line AcB, 
and upon the Center C deſcribe the Semi-circle A DB, and. croſs the 


Line ACB at Right- angles with the Line ECD; then find the middle 
Latitude, by taking the Halt Sum of bath Latitudes added together, 
Vhich you will find to be 42 45, which middle Latitude fet off frony | 
D to M aud L both ways, and draw the' Line M E; then fet the 


Diſtance DF from B-to G, then ſet off the Differerence of Latitade 110 
Leagues from B to H, and from. & to A, and upon the Point A erect. 


8 Perpendicular as A K, and from A ſer ofi®the Difſerence of Longi- 


tude in Leagues which is 90, to R, and from the Point K draw the Line 
KG, then from the Point H erect an occult Perpendicular, as the Line 


HI; "then laying a Ruler from the Point B to the Point E (where the. 


Line BK doth cut the Line EC) and draw the Line BI; then upomthe 


Point B deſcribe the occult Arch Cn, which being meaſured on the. 
Line of Chords will be found to be 3 1 or two Points three Quarters,” | 


which is the Courſe required, N. N. W. three Quarters Weſterly ; and 
the Line B is the Diſtance required; which being meaſured upon the 


Line of Leagues, will be found to be. 129 Eeagues, and the DR. 
H I 66 Leagues. d 


EROB. II. 4 Ship being: in hs 3 * North, Fails N N. . fee. 
quarters (or 7*) Weſterly until ſhe come into the Latitude of 45? 30' ; Ide- 
mand the Diftance 1 the Difference of ne, and the Departure : ? 

Plate 4. Fig. 10. 
In the Solution of this Problem by the Plain Scale, draw the Line AB, 


at any convenient Length, and upon C deſcribe the Semi- circle A DB, 
and find the middie Latitude as tore, and ſet it off from D to M and; 
L., and draw the Line ML, and upon the Point B deſcribe the obſcure. 
Arch Cn, and ſet off the Courſe given, (which is two Points three 
quarters, or 31* and a quarter) from C ton, and ſet the Diſtance CE from 


to G, and from B ſet off rhe Difference of Latitude 110 Leagues, 


"UM 


| — the fame D from G to A, and from. the Points 2 and R 


— 


: 


T5 Wa be uſe of the/Pſain-Scaſe n in 1 85 
Perpendiculars H Ian AK; then through the Point W 

dra the Line BI, which being meaſured in the Scale of Leagues, will 
be found to be 129; then laying a Ruler from G to the Interſection of 
- the Lines at E, draw the Line GK, and note where it interſecteth the 
Une. AK, which is at K: So the Diſtance AK being meaſured upon the 
Scale of Leagues, will be found to be go Leagues, the Dune of - 


- - ere& the two 
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_ Longitude ſought, and HI the Departure 68 Leagues. 


PROB. III. 4 Ship being in the Latitude 40 North, ſails between the 


North and the Weſt, until ſhe arrive io the Latitude of. 459 3o', and that 
her Diſtance run be 129 Leagues ; z demand the NY 5.4 
gitude and Departace 5 


deſcribe the Semi- circle ADB, and ſet oft the middle Latitude as be- 
fore, and likewiſe the Diſtance CF from C to G, alſo the Difference 
of the Latitude in Leagues from B to H, and from G to A; then e- 


rect the two Perpendiculars at H and then take the Diſtance be- 


tween the Compaſſes, and ſet one foot of the Compaſſes in B, and 


Bhs extend the other foot towards . until it doth GD the- Perpen- | 
- dicular rais'd from H, in the Point I, and draw BI ; then laying a Ru- 
ler upon the Point * unto the interſection of the Lines at E, draw the 


Line GK and note * Baue it doth interſect the Perdendicalar i rais'd from 


A, whichwill be at K; then the Diſtance KA being meaſured on the 
- Scale of Leagues, will be found to be 90, the Difference of Longitude 


ſought. - Then for finding of the Courſe, with the Radius of your Scale 


and one foot in B, draw the obſcure Arch Cn, and that being meaſured 
on the Line of Chords, will be found to be 319, or two Points three 
Quarters, the Courſe required, which is N. N. W. three un Welſt- - 


erly, and the Departure HI 66 leagues. | 


- PROB. IV. A Ship being in the Latitude 40” * North, fail NV NI three 


quarters (or 7”) W. 129 Leagues; I demand the Latitude of the Jecend 
| ae, the Diferen of Longitude and Departure ? 


"Bil, draw the Line BA of any convenient length, then from one 


| = I end thereof, as B, deſcribe the occult Arch Cn, and ſet off 319, or 
| : 78 Points three Quarters from C to n; then by the Point n Gow the 


e BI, the Diſtance 129 leagues, and from the end thereof as at I, 
jo, rem the Perpendicular IH; then meaſure the Difterence of Latitude 


VETS 18 which you will find to be 110 leagues, or 5 30“; the Latitude of 
HeLa * ſecond Place is 459 30. 


Then — * the two Latitudes find the 
| Wm 


ence of Lon- } 
Plate 4. Fig. 160. 


Firſt, draw the Line A C B at any convenient length: and u pon C 


p Fig. 10 


+. OO nn. | 


| degree of ha is the a: Wi of 40", , 000 in the ial Proview), 


0 — * 


4 in ;« Merdagor's Sailing... V 


Sce other Ways of Projecting Middle Latitude Sailing. Chap. 6. 


PROB. V. 4 Ship being in the Latitude 40 r in that Parallel, un- : 


til her Difference of Longitude be G I demand the Diſtance run? 
Io reſolve this Problem by the Line of Longitude on the Plain- Scale, 


you myſt underſtand, that according to the Globe, the Meridians 


do incline nearer together, until they concur and. interſe& each other 


in the Poles, ſo that hereby the degrees of Longitude are not 60 of 
the; Equinoctial Minutes in any Parallel on the North or South fide of 


the Equin octial; but the nearer to either of the Poles you approach, 
the more they decreaſe ; ſo that in the Latitude of 60 deg. there are 
but 30 min. of the Equinoctial to one Degree of Longitude ; and in 


the Latitude of 84 Degrees, there are but 6 Minutes, which doth ſhew - 


the Errors of the Plain Chart, And therefore in failing, it ought to be 
rectiſied according to the Globe, and to that * was this Line of Lon- 


gitude contrived, which is thus to be uſed. 
It you deſire to know how many Miles there are in a Degree of Lon F 


gitude in any Latitude, you muſt extend the Compaſſes from the 


Center in the Line of Chords, to the Degree of the Lat of the 
Place, and the ſame extent will reach from the Center at 60 on the 


Line of Longitude, to the number of Miles anſwering toa Degree of 


Longitude in that Latitude. 
| "Therefore tor the Solution of the fifth. Problem here propoſed, 'ex- 


tend your Compaſſes upon the Eine of Chords, from the Center to 


the Latitude ofthe Place, which is 40?, and the fame extent will reach 


from the Center at 60, in the Line of Longitude, to 46, which ſhews 
that 46 make a degree of Longitude in that Latitude, which 46 being 


- multiplied by 6, the Degrees of. Longitude, * 276, the Diſtenes Ns - 
run which was required. 


_ 


PROB. V A Ship being in the Latitude A. 40? 35 | ſails in FE IT 
29760 1 demand her differente of Longitude > ©. 
Fot the Solution of this Problem, find how man) Miles make a 


- 


, — 


"7 767 5 
middle Ir tas as is before directed; then upon the Five BA, Payy up- | 
on the Center Ht deſcribe the Semi-circle BDA, and drawing the Line 
| DE from the Point D ſet off the middle Latitude 42 45 

 roM and I, and dra w the Line ML; then take the diſtance DF in your 

 Gomp alles and ſer it off from B to G, and from H to A then upon 1 
Point 1 erect an occult Pecpendicular as M K; then by the Point E, draw _ 
the Line G R, till it interſect the perpendicular at K; then draw the 
Line A K, Which being meaſured in the Line of Leagues, will be found to 
be 90 Leag. or 4* 3o', the Diff. of Long. and HI the Dep. 67 Leagues. 
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_ 1 62 ES Parallel Sailing by the Plair-Scale, © © 
FF _ which is 46; therefore if you divide 272 (the Diſtance ran) by 46. 


(the Miles in a Degree of Longitude in that Latitude) the Quotient 


wWoiͤll be 6“. the Difference of Longitude required. 


—— 


* A 


Parallel Sailing hy the Plain. Scale. 


nt if you would find the things required by Projection, or would 
have your Queſtion ſo laid down, that what is given or ſought may be 


meaſured by Scale and Compaſſes; a very proper method (which is alſo 
a Demonſtration of the Proportions we have made uſe of in working 
Farallel- Sailing by a Canon) is as follows. % Plate 2. Ng. 7. 


- 


Upon the Plain-Scale, take in ou Compaſſes the S. of go? (which | 


is equal to the Chord of 60) and ſet from A to B, and at B raiſe the 
Perpendicular BC; and ſet the Sine of the Complement of Latitude 


From A to b, and taiſe the Perpendicular bc, and if Difference of Lon- 
gitude be given, ſet it on the Line BC from B to C, but if the Di- 
- ſtance be given, ſet it off upon the Line bc, from b to c; and through 
Cor draw the Hypothenuſe A C, ſo is Ab the Sine Complement ot 
the Parallel of Latzude, be the Diſtance, BC the Difference of Longi- 
- tude. So that in three things, viz. the Latitude of the Parallel, the Diſt, 

and Diff. of Longitude ; if any two be given, the third may be found. 


Example 1. A Ship in Latitude 60" oO fails due W. till her Difference 


of , Longitude be 7* 17', or 437. I demand how far ſhe hath failed 


in that Parallel. 3 . N 
Draw A B equal to the Sine of 90; and take in your Compaſſes the 


Sine of the Complement of Latitude, which here is 30 (the Lati- 

. rude being 60) and ſet from A to b, and raiſe the Perpendicular BC; 

upon which ſet off the Difference of Longitude 437, from B to C, and 

draw AC ; and at bere& the Perpendicular bc, to eut AC inc; and 
be meaſured, will be found to be 218 2, the Diſtance required. 


Example 2. A Ship in Latitude 42 10, fails W. 397 Miles. I 8 


mand her Difference of Longituſle? Plate 2. Fig. 8. 


With the Sine ot 905 draw the Line AB as before, ſet the Sine of the 
Complement of Latitude from A to b, and raiſe the Perpendicular | 

bc, upon which ſet off the Diſtance 397 Miles. Erect alſo the Perpen- | 
dicular BC, and from A through the Point c draw AC, till it cut BC ; 
in C, ſo is BC, the Difference of Longitude 536 or. 8 56 _ « 


Example 3. A Ship fails Weſt 597 Miles, her Difference ot Longi- 


e | tude 769 Minutes, or 1 2* 49'.1 demand what Latitude ſhe ſailed in. 


Plate 2. Fig. 9. 


. Having drawn AB (the Sine of go”) raiſe the Perpendicular B C, upon 
Which ſet off the Difference of Longitude 769, from B to C, and draw 
AC, then take in your Compaſles the Diſtance 597 Miles and with 


one 


Parallel Sailing I the Plain- Scale. 163 
one foot at (or near) the end of the Line AB, as at A; ſweep the prick 
ed Arch d, and with one foot in (or near) B, and the {ame extent 
ſweep the ſmall Arch e, lay a Ruler from the Extremity of both theſe 
Arches, it will cut AC in c; from c let fall the Perpendicular cb to cut 
A in b, the extent Ab taken in the Compaſſes and applied to the - 
Line of Sines, reacheth to 50 56' the Complement of Latitude. So 
that the Latitude is 397 4, which was required, e. f 
And becauſe the Triangles B A C and b Ac are fimilar (having one ; 
Right Angle, and the Angle at A being common to both) therefore their Eo 
Sides are proportional, by Eucl. Lib. 6. Prop. 4. that is, As Baſe Ab 4 
to Baſe A B; So Perpendicular b c, To Perpendicular BC. Or b/ß 
altering the Terms it is, As Ab, to be; So AB, to BC. And be- 
- cauſe in this way ot Projecting Parallel- Sailing A b is Sine Complement © 
of Latitude, bc the Diſtance, AB Radius, and BC the Difference 
of Longitude ; it will follow that, As Sine Complement of Latitude 
Ab, to the Diſtance b c; So is Radius A B, To the Difference of Loti- 
| gitude BC. Which is the Proportion we made uſe of in our Trigo- . 
nometrical Operations in Parallel- Sailing; which is hereby clearly de- 
monſtrated, and this Proportion altered or inverted as occaſion requires, 
ſerves in all Caſes, for reducing Miles Eaſting or Weſting, to Minutes 
or Degrees. of Longitude, and the contrarr ry. 
ö Qiueſtions in failing in a Parallel, may alſo be laid down by a Right 
l angled Plain-Triangle, with only one Perpendicular , making the Per- 
pendicular equal to the Diſtance ſailed in the Parallel, and the Angle at 
the Baſe equal to the Complement of Latitude; fo ſhall the Hypothen= 8 
ule be equal to the Difference of Longitude. Plate 1. ig: 3- a 
; roy "46 Suppoſe a Ship ſails Weſt 206 Miles, in Latitude 56 15, ů ulàu 
make B C 206, the Angle BAC 33 45, equal to the Complement of 
| Latitude, and having finiſhed the Triangle it is, As Sine of BAC 
| Complement of the Latitude, To Side oppoſite B C the Diſtance ſailed; 
So is Radius, To the Hypothenuſe AC. The Difference of Longitude, - . -/ 
- 372' or 6* 12', and this way alſo you may by any two things given, lay > 
it down and find the third. r 1 


Another way to work Mercator's Sailing by the Plain. Scale, and the 
* Meridional Parts. 3 
1 * PROB. I. A Ship ſails S. S. E. from the Latitude 40 North, to the  .} 
Latitude 37 35” North; Idemand the Diftance ſailed, the Departure and 

diferemce of ² u OST: "Plages. Ben. 
Having the two Latitudes 40? North, and 3 35' North, find the 


„ 


"= Meridional Difference of Latitude by the Table of Meridiona Parts, whi > 8 

h is 286 and ſubtracting the one Latitude from the other, the difference 3 

e is 2 25', Or 145". | „ SOARES | OE 
l — i 4 | J "3 \ a XT —_—_ 2 8 
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164 The Uſe of the Plain- Scale. 


demand the Latitude, Departure, and Difference of Longitude? 


, 


To work this Problem, draw theLine AbB, then place 145 from A 


to b, and 186 from A to B; raiſe the two occult Perpendiculars, be 


and B C, fer off the Courſe two Points and draw the Line AcC, pro- 
ducing it until it cut both the Perpendiculars in the Points c and C, 
and fo finiſh the two Triangles A bc, and ABC. The diſtance Ac is 


152, the Departure be 58, and the difference of Longitude BC 77'. 


PROB. II. 4 Ship-ſails from the Latitude 40 N. to the Latitude 42* 20 
VN. until her Difference of Longitude be 77 Weſterly ; I demand the Courſe, © 
— Departure? © e Plas 3. N. 17. 
The Meridional Difference of Latitude is, as in the firſt Problem, 
 186', the proper Difference of Latitude 1400. VVV 
Draw AB 186', place 140 from A to b, raiſe the Perpendicular BC 
of his given length 77, and alſo the occult Perpendicular b c; by the 
Points A and C draw AC, and finiſh the two Triangles. The Courſe © 


dhe Angle at A is two Points, or N. N. W. the Diſtance Ac 152, the 


Departure 58', | SENT ns, A WE ETON 
PROB. III. 4 Ship. ſails N. Weſterly. x5 2/ from the Latitude of 40? North, 


to the Latitude of 42 20' North; 1 demand the Cour ſe, Departure, and 


4 Difference of Longitude? BY SEAN 64 oo 
The Meridional Difference of Latitude is 186 Minutes, the proper Diff 
/ ̃ ˙ oy RE TIRE 
Draw AB 186', and Ab 140“, as before, and raiſe the two occult 
Perpendiculars b c and BC ; take the Diſtance 152; and placing one 


\ . Point of your Compaſſes in the Point A, croſs the occult Line b c in the 


Point c, and draw Ac, producing it until it concur with BC, and firiiſh 
the Triangles. The Cour e is two Points, or N. N. W. the Departure 
58', the Difference of Longitude 77'. LI IA Nye 


© « PROB. IV. 4 Ship ſails NN. 252', from the Latitude 40* North ; 3 


8 3 = Plate 5. Fig. 17. 
Draw the occult Line AB, and ſet off the Courſe two Points, and 


the Diſtance Ac 152, let fall the Perpendicular bc, and ſo finiſh the Tri- 


angle A bc. Then Ab will be found 140', or 25 20', which makes the other 
Latitude 42* 20', by which you will find the Merit. Difference of Latitude 


do be 186. Place 186' from A to B, and raiſe the occult Perpendicular 
- BC, until it meet with A c C continued, and ſo finiſh the Triangle ABC. 
The Departure be is 58 min. The difference of Longitude BC 77 min. 


— * 


CY 


a 


- The Uſe of the Plain Scale, in laying down and working a Traverſe, : | | 


according to Mercator's Projection. 


A Ship in Latitude 43? 25 North, bound for a Port in Latitude 0 
oo N. Difference of Longitude Weſterly; from the Northermoſt Port 


to the Southermoſt is 4 52, or 292“, ſhe ſails S. W. by S. 47 Miles, 


then 8. S. W. half W. 51 Miles, then S. by E. half E. 62 Miles, then 
W. N. W. three quarters W. 61 Miles, and laſtly W. S. W. a quarter W. 

- 51 Miles. I deſire to know the Latitude come to, with the true Courſe 

and Diſtance made good; and alſo the Courſe and Diſtance from the Ship + 

Plate 2. Fig. 10. 


to the Port bound or. 
Firſt, (As you are taught in Prob. 1. of the Uſe of the Plain- Scale in 


Mercator's Sailing by Meridional Parts) having both Latitude sand Dif- 


ference of Longitude between the Ports, find the Meridional Difference 


of. Latitude, which is 274, which ſet upon the line A D, from A to D, 


and raiſe the perpendicular DE, upon which ſer the Difference of Lon- 
gitude 292 from Dro E, and draw A E: Set alſo the Difference of La- 
tirude between the Ports 205 from A to d, and ere& the perpendicular 


de, to cut A E in e; which done, A repreſents the Port ſailed from, 


Ae the true diſtance between the Ports meaſured upon a Scale of equal 


Parts, according to Plain Sailing; E the Port bound for as it is repre- io 
ſented in the Mercator's Chart; DE the Difference of Longitude 292", . 


and here only lies the Inconveniency that attends Mercator's Charts, that 
altho* E repreſents the Port bound for in the Mercator s Chart, yet A e 
meaſured upon a Scale of equal Parts ſhews the true Diſtance; but when 
the two Ports A and E, are placed each in its proper Longitude and La- 


titude there is ſo much difficulty attends the common Way of finding - 


the true Diſtance, that I ſuppoſe has chiefly if not only diſcouraged ma- 
. ny Perſons from the frequent Uſe of the Mercator s Chart, and made them 
to return to the old but erroneous Practice of Sailing by the Plain Chart; 


but to remedy this Inconyeniency, and to encourage our Exgliſb Sailors 
to abandon it (as being owned by all that know it to have no better 
Foundation than Falſhood it ſelf). you ſhall have in the Uſe of the 
Mercator s Chart a Method whereby without much Puzzle or Trouble to 


make a Scale for every Mercator's Chart, whereby you may with one 
_ Extent of the Compaſſes, and one Application to the Scale, as in Plain 


Sailing, meaſure any Diſtance: And I hope they that can make their 
own Charts will not be unwilling to be at very little more Pains to make Eh 
a Scale to render ſuch 2 true and uſeful Invention, as the Mercators 
2 32 n * Y 23345 oaks we B RIG, IS % 
911:1:35,3- 311 Jo Snort attain 


Chart, boch Fay and Prafical, _ _,” 
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e bes laid down the two Porta, and conſtituted AY 1 
= - IE A DE, ſet off your firſt Diſtance S. W. by S. 47 Mies from 
A to g, and 8. 8. W. half W. 51 Miles from g to h, Oc. as you are 
taught in Prob. 7. of Plain Sailing by the Plain Scale; and having laid down 
_ your ſeveral Courſes from h to k,and' thence to m, che next Cou e, which 
is the laſt propoſed in the Queſtion brings her to c, and the Diſt. made 
good is Ac, 204.2 Miles, the difference of Latitude Ab 146 Miles, 
and conſequently the Latitude come to is 40 59, by which you find Me- 
1 ridional Difference of Latitude A B 198, from Bere& the perpendi- 
clular BC, to cut Ac (produced) in C, then is BC 19170 the difference 
= 'of Longitude made good, and þC repreſents the Place that the Ship is in, 
0 N eg Chart, therefore draw 0 M paralic o B D, 20d draw 
\& - HEY 4.5 
CM the Meridional Difference of Latitude, 82 N 
ME the Difference of Lopgitude,' - - 3 the 4 
CL the Difference of Latitude, | - £ Ship and the 
CR the Diſtance, N Fort. 3 
RCL the Courſe 


When we come to he w the Uſe of aura cle we ſhall do i "IM; 
25 by 4 Traverſe laid down by the Scale above propoſed. whereby the 
Ship is brought to her proper Place in the Mercator 's Chart, without | 
8 Departure, or proper Difference of Latitude. 5 To, 


IR = -PROBLEMS of Great cine Sailing.” \ 


ko. I. 7 Places beth in one Latitude, the Difference o Longinnde | 
beim given, to find by what Latitudes and Longitudes the Arch.paſſes, 
5 I and the Courſes and Diſtances flows Place to Read in the Arch of 4 . 


Circle. . 


. Exantle. oppo ſe the Lizard and Penguin land on \ New-frund-Land, 
both in the La dad 50* North, the Difference of Longitude between 
chem 47; Idemand by what Latitudes and Longitudes the Arch paſſes, % 
TO Cons Pane rom Place to Place? : 
I Plate 4. Fg. 11. 


| Draw the Line A E and place the Tangent of 40 deg. the Comple- 
TS HE ofthe Latinade from K w 5 with 60 deg. of the Chords Free 
F . _ the Arch DE, and ſet off 47 deg. the Difference of Longitude _ 
Ei to D, and draw the Line 4 D, and e e deg. the 
CLComplement of the Latitude from of t0 C: then draw che Line" Band * 
RO: r ar NT, Bs 6g. fom E 10D, r 
rg. pric 4 
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Latitude 36 
ference of | 
Latitudes and Longitudes the Arch paſſes, and what is the Courſe and 
.. Diſtance from place to places??? © © Plate 4. Fig 12. 


— 


* 


and the being Proben. ER 
PROB. II. Two Places differing both in Latitude and Longitude, to find 
| the Latitude and Longitude by which the Arch paſſes, and the Conrſes-and + 


a+ 


2 


—— 
hs, 


prick d Lines Ab, Ae; 44, Oc. and where theſe Lines interſe& BC, 


place the Letters b, e, d, f, g, Cc. The diſtances, Ab, Ae, Ad, Oc. be- 


ing meaſured on the Line of Tangents, are Tangents Complement of 


the Latitude as follow. - Wha | 


0 * * 
i * 


* ® . [Compt| Ta. T The Latitudes: | 
2 R 1 oy — = 1 
4 | 3 | -52-: 
Ae 385 5 | 712 R 
| Ad . 38 ö Z 4:52 | 
Af 375 | v | 533 |. -* 
. 48... 37> 5 {| 523 |- 
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Theſe are the Latitudes by which the ck paſſes at every 5 dep: of 


Longitude, from B repreſenting the Lizard, to C which repreſents the 


and. 


were. culation; to which (to avoid needleſs 
Repetitions) we ſhall refer the reader for a Proof of his Work in this 


6 Diſtances from Place to Place. © 


Example. Suppoſe the two Places be Trinity- Harbour in Virginia, i 


0 
Longitude between them 68 degrees. I demand by what 


Draw the Line A E, place the Tangent of 40 the Complement of 


the Lizard Latitude from A to C; end with 60 of the Chords, and one 
foot in A, deſcribe the Arch E E, ſet off 68 from E to E, and draw + 

' the Line A E; then place the Tangent 34 the Complement of Jiniiy- 
Harbour 's Latitude from A to B, and draw. BC, letting fall the Pet- 
pendicular A d; then ſet off every 5 deg. from E towards F, (becauſe 
we fail from B) draw the prick d Lines A r, A, Oe. the Diſtance A 1, 


orth, and che Tizard in Latitude 30 North, che Dif- 


* 
- 
: 
- 


= 
7 
* 


* % 
* 


Having theſe Latitudes and Longitudes, you may find the Courſe and 
Diſtance from place to place, according to Meycator*s Sailing; as yon 
are taught Chap. 7. Prob. 1. of this Book, where you have the ſame Jue- 
ftion anſwered by Arithmetical Cal 


A. 2, A;, Oc. meaſured on the Line of Tangents, gives the Comple- 
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R "The uſe 7 tle Plain-Scale . 
ments of the Latitudes, by which the. Arch paſſes at every,5* Digcrere 


- fall K, as in the foregoing Example, Oc. 


3 


of Longitude from B, repreſenting Trinis Harbour; towards C, which 


8 is the Lizard. 


And thus having the Latitudes and Loagituds by which the Arch paſ- 
ſes, you may alſo find the Courſes and Diſtances, as in the ſecond 
Prob. Chap. 7. which for a help to Memory, you may Collect into a 


— 


| Aftronomical Problems. wrought by, the Plain-Scate. 


— 


PROB. I. The Sur's Plate or Diſtance from the next Equinefial poi inte, 


and the greateſt Declination being given; to find the preſent Declination. 
Hann The Sun's Place is 26 deg. 3 of Taurus, that is 56 deg. 2 


from the Equinoctial Point Aries 1 1 demand his Declination? 


þ Bate 5. Fg. 18. 


With the Chord of 60 ks. deſcribe the Semi- circle B DC, and raiſe | 


the Perpendicular AD, and from the Point C ſet off the greateſt De- 


_ Clination 23+ deg. from C to E, and draw, the line AE, then for the 


Sun's Longitude ſet off the Sine 56 deg. à upon the line AE, from 
AtoF; then from the Point F, take the neareſt Diſtance-F I to the 


1 


line A C, which meaſured: on the line of Sines, is 19 deg. > or elſe 


chrough the Point F draw G H parallel to BAC; then A meaſured 
Declination N ortherly. 


P ROB, I. The Sur 5 greateſt aud e — being 2 given; to fu N < 


his Place or Longitude. "he f 


ls „ The Sun's Dedi ination is 19% North, increaſi ing; ; the 
* baden (as before) 2 demand the Sun's true Place. 


Plate 5. Fig. 18. 
Draw B C and deſcribe the Semi- chrle B D C, raiſe the Perpendicular | 


A D, and draw the line AE, as in the former Problem, place the Sun's 
Beclination 19 deg. * from B and C to H and K; drr the Liné H K, 


vhich interſects A E in the Point F; the diſtance AF is the Sine of 4 


1 


don the Sines, or CH on the Chords, gives 19 deg, the Sun od reſent bo 


2 che Sun's diſtance from Aries ; o that the Sun's Lengivade is 


Z of Taurus. 


_— 


8 1 PROB. we The Sun? + Place and gr 4 Declination 420 5 given, to » fu 5 
Gs X bis Right Aſcenſion, - 


. Enel The Sun's place is 26 of Taurus, the greateſt Declination: | 
2 . nee e Aſcenſion ? 7 Plaue 5. Big. 18. 
— nt | Deſcribe 


94 


__ 


— 


's Ippon Þ a 25 


| Deſcribe the Sen cer, draw A D and A E, as before, place the Sine | 
ol 563, the Sun's diſtance from Arier; from A to E; through the Point 
F draw the Parallel HK; then is F G the Sine of the Right Aſcenfon, 


GH being Radius, which you may Meaſure after this manner: Place the 


. Diſtance H G from A to o; upon o as a Center; with the diſtance F G, 


deſcribe the occult Arch at m; a Ruler laid from A until it touch the 
Arch, will cut the Semi circle B D C in the Point N; the Arch CNi is 
the Meaſure of FG 54555 the Right A. 62% 


ROB IW. De Sun's Declination given, 6 15 JN Declination king | 


known) to find the Right Aſcenſion. 


Example. bo Sun's Declination is 19 5} North increaſing ; I demand 
the R Right Aſcenſion, Plate 5. Fig. 18. 


Deſcribe the Semi-circle BD C, and draw the Line AD and RAS 
; babes: lice the Declination 1 9" : from Band C to H and K, drawing 


G bein ene d, as in the third e gives the Right 4 


: — (as before) 9 mm. N 
| P ROB. V. The Lat FOR of the Place, 2 the Sur 5 Declmation eng gi- +58 


ven, to find his Amplitude. 


FREY In the Latitude 51* + North, the Sun s  Dechnation being 
17 IN. I demand the Sun: Amplitude 2 Plate 5. Fig. 19. 

Draw BAc, and the Semi- circle BZC, the Perpendicular AZ: place 
the Latitude or Height of the Pole 5 1* 4 from C to P, and draw A P; 
\ ſer off the Complement of the Latitude 38˙4 from Bto © and draw © 
"A Q the Equinoctial; place the Chord of the Declination 1754 from 


2 to D, and the Sine thereof from A to G, and draw the Parallel ER 
declination D F. e on the Lie Since is 95 e <-> + 
E Plirude required. . ' 


PROB. VI. The . f the * and is OY baun 5 = 


given, to find the Aſcenſional Difference? 


Example. In the Latitude 5 1 deg. + North, the Sun? ; Dectinin 175 _ 
North; I demand the Aſcenfional Difference. Ni 
5 Deſcribe the Semi-circle BZC, and draw the Line AZ, 4 p, 40% © 

and DF, as in the fifth Problem ; - FG is the Sine of the 742, 3 
Difference, to the Radius D G, which is thus meaſured: Place DG from 
- Ato 0; upon o, as a Center, with the diſtance F'G deſcribe the Arch at 
| — 2 Ruler laid from A until it touch the Arch, ves the Point I; and 


12 1 is — meaſure of the Aſcenfional D.fference. 


t the Aſcenfional N is, ee it, neg. n 
8  PROB- my I: 4 


Prob. by 6, _ 7 > hp. 


. - 
- * n I * 4 = d * o 
x 4 - * * ; 1 K = 
. 0 © 
: - 
> 
. = . 
— 
_ © 
- © — —— 
; ; : * 1 
x. 1 
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| 17 8 | The 5 fi the : 


- PROB. VII. The Latitude of the Place, and the Sun's Declination being giver 
— OJ er See fall br Boe Baur WIR... | 


Example In the Latitude 51˙ North, the Sun's Dettinarion 1751 
Von, 1 demand at what time he ſhall be due Eaſt or Weſt ? 
? Plate 5 45 20. 
5 | Deſcribe the Semi-circle B 2 CG. and draw the Lines AZ, 4 P. | 
and DO, as before; E O is the Sine of the time from 6, that the 805 N 
is Eaſt or "Weſt (to the Radius DO) to meaſure which, place D o from 
A to a, and upon the Center a, with the Diſtance E O deſcribe the 
Arch at g; a eng laid from A, until it touch the Arch, gives the Point 
L. and B L 14 deg. 2 is the meaſure of E O, which reduce to time (See, 
Prob. 7. Chap. 1 55 makes 59 which ſhews that the Sun is due Eaſt at» 
59 paſt e in the Morning, and due „ paſt 5, * 
min. "before 6 at n 


ROB VIIL The Latitude of the Place, and the Sn. „Bee being 5 
given to find the Altitude of the Sun, being due Eaſt or Weſt. 1 


Example. In the Latitude 51% North, the Sun's Declination being 25 
271 N. 1 demand the Sun's Altitude, being due Eaſt or va 7 | 
- TRIS. e 5. He . 
1 Deſcribe the Semi- circles B Z C, and draw the Lines AZ, 4 P, 2.4 and | 
DD, as before. A E being meaſured on the Line of 5 is 2 3 "Ire... 

u, Alu, being due Ealt or Weſt, 55 


= - PROB. IX. The Latitude of a Place, and the Sun: Declination bot 47 1 
I 83 ben 20 find the Sun's Altitude ar fi. 5 
RS 3 In che Latitude 5 13 North, che Sux's Declination being . 
Ii. l 128 Plate 5. Fig. 20. © 
3 Beſcribe the Semi- circle BZ C. draw the Lines A Z, A ad D G. c 
and through the Point O draw the Line 1 0b parallel to BC; BL or Cb 2 
i meaſur d on the Chords, or Al on the Sines, gives hn the Tan 9 
ET of the Sum at Six. 8 — 


ERP _ "ye. x. The Latiende of * Place _ the Sur 6 — tein gion. 
WE Bo 06 the ee Tow. 

ene In the Latkude 511 North; the Sun's Declinatioh 17 
1 - North ; I demand the Sun's Azimuth ar Six, Plate 5. Hg. 20. 
„ ( Deſeribe the Semi- circle BZ C, and draw the Line A Z, AP, AQ - 


— 
o 


En and DO, as before; ; draw I od as in the Ninth Problem : I o is the Sine 
4 . Sam's Azimuth to the Radius I L-which-is thus meaſured; place © 
3 Ru. from A to e, OIL ee GEO _Guicribe the 


* - Fe. 
X i 50S . 33 1 
by a - N * . : 2 by 2 j J - — 5 :, 7 
4 * s . 


4 * * Po 2 i w 
* c * * > 4 * — 5 
4 0 — \ » * 2 
* 11 „ 5 . 4 
— * *. % . * 
- x » * 4 
o - % * P m 1 ws 


: 22 5 | N . | . 


2 — 
* 9 


b meaſured is 11 deg. ⁊ the Azimuth from the, Faſt or Weſt. 


that the Sun is E. * at 6 in the N NI I at 6 at 768 


Night. 
PRO B. XI. The Latitude if the Place, the Sun's Declination ard Abinude 
'  - given, to find the Sun's (Azimuth. - F 


Example. In. the Forenoon, in the Lat. 51 deg. £ North, the Sus | 


Declination is 204 deg. N. and his Altitude 43 deg. demand his * 

muh? Plate 5. Fig. 2 
Deſcribe the 8 B 26. and draw the FW AZ, AP, A . 

and DF, the Parallel of Declination, as in the former Problems; place 

the Altitude 43 deg. from Band C to d and e, and draw the Parallel 


de, which interſects the Parallel DF in the Point G, IG is the Sine 3 


the Sun's Azimuth from the Eaſt towards the South, 1d being the Ra- 


dius; which to meaſure, place Id from A to c, and thereon with the - © 


diſtance I G deſcribe the Arch at f; a Ruler laid from A to touch the 
Arch, gives the Point h. Bh 24 deg. + is the Meaſure of I'G, Eaſt Se. 
5 erly. Sa that the Sun 8 Azimarl is S. E. 65 deg, * 


PROB. XII, The Latitude of a Place, the Sun's Declination and. aud: 
being given, to find the Hour from Noon. 


Example. In the Afternoon, in the Latitude 5 1 deg, + N. 4 Sur? *. 
Declination is 20 deg. 2, the Altitude 43 deg. I demand the Hour? 


Plate 5. Fig. 21. 
Deſcribe e ird BZ C, and draw the Lines AZ, AP, A Q, 


Pp, and de, as in the 11th Problem; F G is the Sine of the Hour from 
Six, which to meaſure, place DF from A to u, and thereon with the 


oceylt W at d; a Ruler, wid to touch the * gives. the Point b * 
and 


diſtance FG ſweep the Arch at K; a Ruler laid to touch the Arch, 


gives the Point o, and C o is the meaſure of FG 45 deg. which redu 6 d | 
into Time, gives three Hours, rhe time Afternoon. Ao 


— — — — — - — 
5  $8CT. II. Ile Uk of Gunter's Seals; 8 
I Sbal not ſay much of the Deſcription of the Scale, nor of the 8 
n 


jection of the Lines thereon, being the Logarithms of Numbers, 


mon Gunter s- Sales have eight Lines, che uppermoſt is called Sine- 
Rhombs, marked at the end towards the Right-hand SR, and numbred 


| towards the Right-hand, 4, 2, 3+ F 3, 8; and is only the Sine 


es, Tangents, Ce. placed upon a Scale, only obſerve, that the com- ED. 


of the Degree and Minute that anſwers to the Rhomb, ax the Sings * 


3 op the Rhombs, is equal to the Sine of 33 4 on the Sines; becaufe 


33 45. [ TIBOR Toy mo „„ . 
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© The Uſe of Gunter s- Scale. 


The next Line marked T R, is the Tangent of the Rhombs, and is 
numbred towards the Right-hand, 1, 2, 3, 4, and back again 5, 6, 7, © 


the ſame Directions are to be obſerved in taking the Tangerit of a Rhomb. 


of this Line, as were given in taking the Sine of any Rhomb. 


The third is the Line of Number, marked Numb. the fourth is Sines, 


the fifth is Verſed-Sines, marked J. Sine, the fixth is Tangente, marked 


Tang. the ſeventh the Meridian-line, marked Merid. and the loweſt is a 
Line of Equal Parts, of all which in order; and firſt of the Line of 
Numbers. . e „ I 
20 finda Whole Number on the Line of Numbers. 

Among the Figur'd Diviſions, look for the firſt Figure of your Number; 
then for the ſecond Figure count ſo many tenths from the long Diviſions 
on towards the end of the Rule, as the. Units inthe ſecond Figure amount 


to: Then for the third Figure, count from the laſt Tenth ſo many Cen- 


. teſms as the Figure hath Units, and ſo likewiſe for the fourth Figure, 


count from the laſt Centeſm io many. Millions (or Thouſands) as the ſame 


- 4th Figure contains Units; this done, that ſhall be the Point where the 
Number propounded' is repreſented on the Line of Numbers. 


© The. Number given being 12, to find the Point on the Line of Numbers f 


* 


that doth repreſent the ſame. 


| Therefore according to the Rule, 1 being the firſt Figure of this © 


Number, I take the Diviſion at the Figure 1 (in the middle of the Line) 


tor the firſt Figure; then the ſecond Figure being 2, I count two tenths 


from that 1, and that is the Point repreſenting 12, where commonly 
there is a ſmall Braſs Center becaule it is often in uſe. | 


* Suppoſe the Point repreſenting 144, were required to be found on the 


Line of Numbers. © 


For the firſ Figure in the Number being 1, I take (as before) the 
middle x ; then for the ſecond Figure which is 4, I count 4 tenths on- 
Wards, and from the tenth I count 4 Centeſms, or hundred parts fur- 

ter, and that is the Point repreſenting 134d. 
JI 0 find the Point repreſenting 1728, firſt (as before) for 1000 I take 
11 ᷑ in the middle ot the Line; fecondly, for the ſecond Figure being 7, 
I I reckon 7 Tenths onwards, and that is 700; thirdly, for the third Fi- 
| gre being 2, I reckon 2 Centeims from the 7 Tenths, which repre- 
en 


- 
* 


teth 20; and then laſtly, for 8 you may reaſonably eſtimate 8 Mil- 


lions, or Thouſand parts, from the laſt two Centeſms, and that Point 


laſt found will be the Point repreſenting the Number 1728. 

10 find a Fraction, or broken Number, on the Line of Numbers. 
The Fractions that are to be found on the Line of Numbers, ought 
always to be Decimal Fractions, T 03 18% 1800 (or, I, O1, 001) ei- 
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ther We Feet, Yards, Perches, or of any other Denomination ; all 
other Fractions muſt be reduced into Decimals; and being thus conli- | 
_ dered, they are expreſſed as Whole Numbers upon the Line. 


Note, If you call 1 at the beginning of the Line one tenth of any l. | | 
teger, then 2 following muſt be two tenths, 3, 3 tenths, &c. and the! 
in the middle, one Integer; 2, two Integers, Oc. and the 10 at the 


end muſt be 10 Integers. 


But if one at the beginning be one Integer, than one in the made 
muſt be 10 Integers, and 10 at the farther _ 190 Integers, and all 
the intermediate Figures, 20, 30, 40, 50, 60 60, 70, 80, 90, ſo many 
Integers; and every longeſt Diviſion between, as 21, 22, 23, 24, 25, 
26, Oc. ſingle Integers; and the ſhorteſt of thoſe Diviſions, T enths-of 
' thoſe Integers ; and ſo in Proportion, as To, I, 19, 100, 10, 100g 


1000, 100, 1000, 10000, Cc. 


5 : 


PROB. I. Two Numbers being giv, to fad a third in a Geometrical Pro- 1 


portion, and to a third, a 


urth, and to a fourth a fifth, &c. 


Example. Let the two Numbers given be 2 and 4,* unto which it is 


required to find a third Proportional, & c. Therefore for the 


form- 


ance hereof by the Line of Numbers, extend the Compaſſes from one 
ou 3 the ſame 
the Numbers pro- 5 

ounded, the moveable Point of the Compaſſes will fall upon the . 
roportional required; and ſo the ſame extent being applyed the ſame 
way from the third, the moveable Point of the Compaſſes will fall upon 
the — Proportional, and from the fourth to a fifth, c. and ſo to 
more, as you pleaſe; fot. if you extend the Compaſſes from 2 to 4, and 
turn the Compaſſes upwards, with one Point reſting on 4, the mover - 
able Point will fall on 8, the third Proportional, and from 8 to 0 16, * 


of the Numbers given to the other; this done, if 
extent either upwards or downwards from either 80 


16 to 32, from 32 to 64, and ſo forward. 


PROB. u. One Number being given to be multiplied b minke: Number, : 


| 2 to find the Product. 
2” Pa 'eſolve this Queſtion Arithmetically, wheels 


- Multiplier to the Produc. _- 


by Natural or Ar- bee | 
tificial Numbers, the Proportion i 1s; As x to the * Multiplicand, ſo is the 


Example. Let the Multiplicand 8 be multi plied by 5 the Maultplics; 35 
extend the Compaſſes on the Line of Numbers, from 1 to che Mul- 


tiplicand; the fan ame extent being applyed the ſame way from the Mul- 
ridlier, will cauſe the moveable Point to fall on the Product; for if you 


extend the Compaſſes from 1 to 8, the ſame extent the fame 45 
will reach. rom 5 to * Ag; ſo it you would. now N any 


n BY 


"+ Z 9 * * 


* * ; 
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© Diyiforis to I, ſo is the Dividend to the Qu 


* 


Number Rae ax Comp aſſes now ſtand, it is bur i ohe Foot 
in any Number given, eu the movvable Point will fall on the Pro- 


duct; "ax if you place one Foot in 9, the other will falt. in 72, and ſo 


"from 8 it will Kal in 64, and from 7 to 56, and from 6 to 48: The ex- 


tent of the Compaſſes may. be taken Tow: 10 at the RE end of 10 5 


Line which you may call 4. 
ROB. III. One Number e 407 by nue Nunber - 
1 find the Quotient. 


For the Reſolution of this Problem, the Proportion is thus: As th 
ent. 
Example. Let 40 be the Dividend and let the Diviſor be 8: "therefore 
8 the Compaſſes on the Line of ha an from the Diviſor 8 to 1; - 


chis done, the ſame extent the ſame way ſhall reach from the Dividend $3 
40 to the Quotient whych is 5. | 


Another Example. Let 750 be Fe FER given, to be dvidedby 253 


Ao therefore extend the Compaſſes downwards from 25 to 1, then apply- : 
ing that extent the ſame. way from 750, the r Point will fall up- 
n 1305 wizich is che Quorient required. s 


LT 


_ Now ” hv of how many Figures a Quatient * to 8 


1 will be ueceſſary to obſerve how 3 times the Diviſot may be 
_ avritten under the Dividend, accor e 


be written, e e 26] en, three 
times under · the Dividend; therefore the ket aan Ou Nene rer 8 
© Figures, and ſoof any other: | 


O IV. Thre Numbers 2 Rs A TA in.a | died af Prom, bs 


4 in the Rule of Three Direct. 


 Totcſotve this Problem, di Proportion is thus: As the firſt wan. 5 


bez given is to the ſecond, oi is the third Number to the fourth.. 


| paſſes from the firſt Number or Tenn given, to the ſecond; which done 
that extent being applyed the ſame way from the third Term, wil cauſe . 


the moveable Point to fall on the fourth Term required. 


ches, be 22 Inches; what Circumference will a Cirde have, whoſe 
Fo nh hog af 


= Dinigon; for of | . 
"fo many Figures ſhall the Quotient be ? 
+ beer 1223 1 being given to be divided by — ſaid 

Number 


I the Circumference of a Circle e Diaineter k 5 l | 


"Therefore extend ene abe Line of Wen rb eln * 
thereo n this done, the ſame extent 


„ 


Es, The ue * Ganrers:Scale.- 7, 0 8 5 175 „ 
R being apply's the ms Wr from 12. will make ake the moreable Point to BF 4. 

fall upon 44 Inches, the ircumferencerequited. ? „ 
Example 2. Let the Circamference of a Eirele be 43 faces: ant 2 
Diameter thereof 7 Inches; how much ſhatl the Diameter of a Circle — 
whoſe Circumference is 44 Inches? 5 — 
Extend the Compaſſes downwards from 22 in the ſewn: part. of te. N 

L ine, to 7. in the firſt; , which done, that Extent being apply d. the- 
| ſame way from 44, will reach to 14, the Diameter fought. = IS: 


| PROB. v. Three Nude given, to find a - Hare in an Irwſe P = 
= > poreion (or in the bdeeward Rule of Three.) 578 


| - To debe this Problem, the Propottion is; As the third Number is: TS, 
TIN to the ſecond, ſo is the firſt to the fourth. +... 
. . Example. If 60 Men make a Trench in, 45 Hours, in what time will - 5 9 
40 Men make ſuch another? - 
OO 460 erfoxm this by the Line of Numbers, eri the 0 nn 1 
| che full of the Numbers given to the third, having both the ſame De- 1 
| 8 : This done, if the Extent be applyd backward from thgjge Mt 
ſecond Number, the moveable Point will fall upon the fourth vu ner BY — _— 
required: So that if e extend the Compaſſes from 60 to 40, (thoſe 1 
Terms being of the ſame Denomination, vi. of Men) this done the: 
Extent being apply d backward from 45, will reach to 67 J, the Gurth 193 
| Number you look for. I conclude therefore, that 40 Men will > 6, 1 
as much in 67 Hours and a half, 8.60 Men will do in 45 Hours. ec. 


PROB. VI. Three Numbers given, 70 ful: a geb, in a Duplicate Proportions. | 


The Uſe of this Problem. i is in Proportion of Lines to Superſicies, or- —_ 
* of Superficies to Lines Now if the Denomination * 3=4 au yt . 
cond Terms be of Lines, then extend the Compaſſes from the firſt Term. „ 
to the third of the ſame Denomination ;- this dane, that Extent being 
apply d twice the ſame way from the ſecond Te . Point 7 
8 Will ſtay upon the fourth Term required. .. Ml 
N If the Content of a Circle whoſe Diameter.is x - ee F 
be ,15 Inches ; ; what will the Content of a Circle be, RS . 9 
is 2 8 5 Ko 
Here 14 and 28 having the ſame Denomikation; lz of L Ner- 354 
tend the Compaſſes from 14 to 28; then applying e i | 
ſame way from x54 twice, the moveable Four Nl fall on 6x6, be 
n e bee, 1 . om. 364) to FS, ang! LY "= 
308 to A 4 i= "4 


* % 


176% pe Uſe Gunter's Scale. 


6 


* 9 n . 5 — * 7 81 e * 3 


1 . : ' , 82 ” | . — 7 \ . 4 * ; ” . E 0 — 


Bur. if the firſt and third I erms have the Denommation of Area's, wg 
C ontents, and the Queſitum be a Line, then extend the Compaſles up- 


5 on the Line of Numbers, umo Half the Diſtance between the firſt and 


third Term of the ſame Denomination, ſo the ſame extent will reach 


from the ſecond Term given to the fourth required. 


Example. 2. If the Diameter of a Circle, whoſe Area is 1 54 Inches, be 


2 14 Inches, what Diameter will a Circle have, whoſe Area is 616 Inches? 


Divide the Diſtance betwixt 154 and 616 into two equal parts, then 


ſer one Foot in 14, the other ſhall reach to 28, the Diameter required. 
PROB. VII. Three. Numbers given, to ud a 4h in a  Triplicate Proportion. 


The Uſe of this Problem conſiſteth in the Proportion of Lines and 75 


Solid: s, & contra. 


If rherefore the firſt and Third Terms have the Denomination of Lines | 


(is the Diameters of Spheres, or Sides- of Solid Bodies) extend the 

5 e upon che Line of Numbers, from the firſt Term to the 
thir 

ftom the ſecond Term, will cauſe the moveable Point to fall upon the 
fourth Term required. | 


this done, and that Extent apply'd three times the ſame wa 


Example. 1. If an Iron Bullet, whoſe 8 is 4 inches. weigheth 
9 Tounds, what is the Weight of another Iron Bullet whoſe Diameter 


Is 8 Inches? 


Therefore extend the Compaiſes on the Line. of Numbers Ron 4 to 


| ; 83 and that extent apply d the ſame way thiee times from 9, the move- 


able Point will-firſt fall upon 18, then from 18 to 36; and laſtiy, from 


36 to 72, the Weight required. 


But if two given Terms be Weig ht. or Contents of Solids, and the 


Diameter ot a Sphere, or Side of a Cube is ſought, then divide the 


ſpace between the two given Terms of the ſame Denomination into 
> == parts, and that Diſtance ſhall reach from the third to the tourth 


| Proportional.. K 


Example. 2. If an Iron Bullet that weigheth 9 Pounds be 4 Inches 


Z Diameter, what Diameter ſhall the Shot of Iron be, whoſe Weight is 72? 


Divide the Space between 9 and 72 into three parts, and mar third | 


part ſhall reach from 4 to 8, the Diameter required. | 
P ROB. VII. To find the Square. Roet of any Number under 100000, = 


The Square Root of any Number is always the mean Proportional 


vbetwin 1 and the Number propounded; but yet with this one! 


Caution, viz... If the Figures of the Number be even, that is, 2, 4, 6, 
3, 10, Oc. Then you muſt look for the Unit, or One, at the begin an, 10 | 
of 195 pes: /- Bika and the Number _ in the ſecond part, and 


9 


2 x . 
Lana... bn; ” - 
* * 
'd 
* 


che Root in the Gr | part; or rather reckon 10 at the end to be the 
Unit, and then both Root and Square will fall backwards towards the 
middle, in the ſecond part of the Line; but if they be odd, then the 
middle one will be beſt to be counted the Unit, and both Root and 
Square will be found from thence forward towards 10; ſo that accord- 


ing to this Rule, the Square Root of 9 will be found to be 3 ; the Square 


Root of 64, will be 8; the Square Root of 144, will be 12; the Squate 
Noot of 1444, to be 38; the Square Root of 57600, to be 240. And to 
know how many Figures any Root onght to conſiſt of, put a prick over 
the firſt Figure, the third, the fifth, &c. beginning trom the Right 
Hang 2 as many pricks as are nored, 35 3 At, xo there mult be 
-. + oot 3 8 


' PR'OB, IX. 76 fad the Cube Roo W Hanks a . | 


2 The 1 11 f unter eile * 1% 


The Cube Root is always the firſt of two mean Propotionals, be- 


tween 1 and the Number given, and therefore will be fond by divi- 
ding the Space between them into three equal Parts. And to find how 
many Figures will be in this Root, you muſt prick over the firſt Figure, 
the fourth, ſeventh, Cc. beginning ar the Right-Hand ; and ſo many 
pricks as you find, ſo many Figures muſt be in the Root, which. Roor 1 
may be eaſily found, with theſe Cautions. 


1. It the [aſt prick fall on the laſt Figure towards the Left-Hand; 2 £ 1 


the Unit is beſt placed at 1 in the widdle of the Line, and then che Cube 
and Root will Soth fall forwards towards 10 at the end of the Line. 

2. If the laſt Prick fall on the laſt Figure but one towards the Lefi- 
Hand, you may Pl ace the Unit. at 1 in the beginning of the Line, and 
the Cube in the ſecond part of the Line, then will the Root be found | 
in the firſt part of the Line. 
Ik, the laſt Prick fall on tlie laſt Figure but two; then: place the Unit : 

at i at the end of the Line, and then the Cube and Rodt will both fall 
backward, and be found ih the ſecond part of the Eine of Numbers, 

"Theſe Notes bein jc ga. Sy e Cube Root of 278, Wil be found 

to be 4. and the Eabe I 17576, will be 455 and the Cube 
Root of. 438976, will be ſound 76; e of ter, 
will be 201 ; the cube Root of 1186215 wall be 225. * by en 


7 PROB. X. How 8 work a Proportion i in Ker e er, auen Sine bin 
8 Siven, to fn 0 fourth Proportional Hed” 


Example. he vile 22"-45', to Sine 47 30", F'i is Si? 16 0 5 ; 


4 fourth Sine required; | 
| This Problem is Vroughe on the Live ofs Sines, as the fourth Problem - 


* 6 on the Line of Numbers. 8 as Extent og — 22 2 
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* wy T be 1 of Gunter 6 Sele. 


[onthe Line of Sa, ro the Sine 47% 30' ; the ſame HE ſhalt reach 
8 ſame way, from the Sine of 23" 15 : to the Som 525 50, the 


fourth Sine required. 


A 


' gents being given, to find a fourth Proportio, 


This Problem is wrought on the Line of Tangents, as the former 


Problems on the Line of Sines. 


Extend the Compaſſes on the Line of Tangents, from the Tang _ 


. 2 40 to the Tangent 15 20, the ſame Extent Hall reach the 
5 . from the Tangent 39 8. to the Tangent 1 35 35, required. 


—_— 2. As Tangent 14 58', to 1 390 1 ſo is Tan 
47 18, to a fourth Tangent required. 7 gent 
On the Live of Tangents, the Tangents above 45?, - increaſe from 
452 to 467, 47”, 50?, 60*, Oc. backwards towards the beginning of the 
ine: Therefore in working this Proportion, the ſame-Extent that- 
beaches from 14” -58', to. 39? 15 ſhall.reach the contrary. way from. 
47 18˙, to 735 Io), the fourth Tangent required. 

Example 3. As Tangent 21 3o', to Tangent 37 200; bon Tanzen 


432 40', to a fourth Tangent required. 


The Extent from the Tangent 21 deg. 30 min. to the Tangent 37 
20” if 5 5 d the ſame way, from Tangent 42 deg. 4% min. will u 


beyond 45 deg. at the end of the Line? Therefore to remedy this In- | 
- © - Conveniency, having the diſtance e e 21 deg. 30 win. and 
Tangent pode 20 min. place one point 


your Compaſſes in the 


ginning of 
his Point 4 rem 


1 deg. 45 min. required.” 


RH the On; a 9 OS: 


FRO XII. How to Wark a e in * ED Tins pogerher; 


rh Tangent required. 


required. 
Exanple 2. As Tongan Component 60? 15 , to Sine 360 453 ſo is 


| PR OB. X I. How 40 work A 8 in Ain 2 * three Tas 


8 Example 1. As Tangent 42 deg. 40 min, to Tangent 15 deg. 20 min. | 
Ws > ſo is Tangent 39 deg. 8 min · to the fourth Tangent required. 


— 


= Tangent 45 EM and lerthe other point fall backwards — 1 the be- 


cl 


and it will reſt on the Tangent 27 deg. 20 min. 
3 Ne cloſe oe: a_ 15 which ſtands in- 

6% 45 to angent 42 g. 40 min. then keeping this ce, place 
One Paint in Tangent 45 ** the e will fall upon * Jangene 60 _ 


. 1. As Sine 22 30% to Sine 37" 1003 ſo is Tangent 19” 4 5 
to 

. The Brent on the Line of Sines from aa deg· 30 min. to 37 deg. 10 
ES ip Wall reach on the Tangents from 19 deg. 40 min. to 29 deg. 25 


— 


( 
\ 
: 
A 


A 0 


| deg. to Sine. 56 45 required. 


Sines, « or TINO; J 


"The be Uſe * Sante e 1 * 


hy there is 2 Tangent in the firſt place of the Proportion, and 
tkewiſe a Tangent in the fourth, therefore this Proportion muſt be 
d by putting Radius in the firſt Place : and inſtead of the Tangene 
Complenxent of the firſt place, take Tangent 60 deg. 15 min. (if it had 
been a Tangent, you muſt have taken the Tang: Comp J and then the 
Proportion will remain thus: 
As Radius to Sine 56˙ 45'; ſo is Tang. 60 15 to the Tang, required... 
The Extent from Radius, Sine 90”, to the Sine 56* 45 on the Sines, 
ſhall reach from Tangent 60 15', to Tangent 55? 40" "required. | 


| | Example 3 3. As Radius to Tangent Complement 60" f5'; ſo is Tan- 7 
gent 55 40 to a Sine requited. | 


This Proportion muſt be. chang'd, becauſe there is Radius or Sine © 


9o deg. in the firſt Place, and a Sine required. Inſtead of the Tangent 
_. Complement 60" 15',. take the Tangent 60 deg. 15 min. and put Radius 


in the third Place, and ſo the Proportion follows. 
As Tangent 60 dep.” 15 min. to Tangent 55 deg. 40 min. ſo is Radius. 


_ ta the Sine ſought. Therefore the Extent from the Tangent 5o deg. 


15 min. to Tan ang. 55 deg. 40 min, ſhall reach from Radius © en arÞ 85 


PROB. XIII. How to Work Nelas and Sine adn.” 


Example As 56 to 106; fo is Sine 29 30' toa Sine esel | 
Extend the Compaſſes on the Line of Numbers; from 56 ro 106, Py 


game Extent ſhall reach the. ſame way on the Line of 2 om. e 
Zo min. to. 68 deg. 30 min. required. 


* 


PROB. XIV. E to Work by Numbers and 8 e 


| Example, As 202 to 52; ſo is Tangent 73 52 to Tang. required 
The Extent on the Line of Number bers, from 202 to 52, ſhould — - 


| the ſame way on the Line of Tangents from 73 deg. 52 min. to the 

Tangent required; but the Compaſſes ſo exrended fall beyond the end . 
of the Line, therefore this Defect muſt be remedy d, as'in the third Ex- 

. - ample, Problem XI. by placing the ſaid Extent in Tangent :45 deg. and 


letting the other Point fall backwards in the Line, which-being fixed, . 


| cloſe the other Point to 73 deg. 52 min. and then placing your Compaſſes | 
bn in 45 deg, the moveable Point ſhall fall on 41 deg. nn . 


Tangent required. 
And in all Caſes in Navigation, or other Plain Triangles, where both 


* Sides and Angles are Terms given or required; it is beſt to extend be- 


tween the two given EE that fall i in one Lin, e N 


| Tg | # - 
. * * * _ 
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"0 ERIE Of the Le Live | | 
Example. In Caſe 1. 0 of Oblique Plain Triangles, "the firſt ad third 
—_— are Angles, and a Side req uired; but on Gunter's * it is beſt 
to extend ſrom Sine of ABC 45, to Side of BAC 115 the ſame. - 
eerxtent will reach from A C 40, to BC 31, an e ine of Numbers * 
Wahich is the Side required. 5 


er the Uſe 4. the Meridiap-line, and Equal-pats, in the 0 1 a. 
| 8 n EE a ins . r's-Chart. > 
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ger, Hl. 4. A iſement cancer the Ly Line, . 
und e Miwute 2 8 


"Sans * the manner of keeping a Reckoning of the Ship? I Way 
(by our Engli/b Navigators) is. commonly by the Log Line and Hall. 
Minute Glaſs, there ought to be greater. care had to the truth of them, 
but it has been an ancient Cuſtom to meaſure ſeven Fathom between 
Knot and Knot upon the Log Line; which way of meaſuring hath been 
graunded upon 4 meer Conjecture, that five ot our Feet wake a Pace 
and a thou and ſuch Paces make a Mile, and ſixty ſuch Miles make a 
Degree, ſo that a Degree ſhould contain 300009 of our Feet, and one 
Mile (or Minute) 5000 Feet; and becauſe an Half minute of Time 
is the 1 20h part of an Hour, the Log Line ſncuid anſwer to that Pro- 
portion, and cach Knot thereof be the 1202þ part of a Mile, which is 
41 Feet and two: thirds, between each Knar on the Log Jane: 7 

But this erroneous Computation hath been ſufficiently refuted by. - 
Mr. Oughtred, Mr. Nyr wood and others. 

Mr. Oughtred in his. Cireles of Proportion, p. 143, "doth thers pro- 
poſe 66 4 Statute Miles to anſwer to one Degree upon the Earth, each 
containing 3280 Feet; ſo that according to this: Lompas ae, there is 
© 34509 feet in one Degree. 5 

And Mr. Narusod, in his Seaman's. Practice, doth declare, Tha: ( 

a Worthy and commeßdable Experiment of his) he found a Degree of the 
© Circumference of the Earth-aud the Sea to contain 367200 of our Engliſh 
Feet. But he further conſenteth, That becauſe the Ship s Way is more 
ian dot h really appear by'the Log- Line, and becauſe. it is more ſafe to have 
.. the Reckonivg to be ſomewhat before the Ship, together with the Exeuns / . 
* Numbers to. alow but 360000 Feet to be one Degree, and - conſequently 6000 
"Uk to be one Minute, or the:6oth part of a Degree (uulgarly called a\Mile) 
awhith Number being divided by 120, giveth 50 Feet between Knot and Knot on 
the Log-Line ; fo that upon this ground, if a Ship runneth out one f thoſe 
_  Kinore! in a half Minute, Pe KR Fon Mile (or the fixtieth part 0 
Wo * n 3 or one Lage ong 0 one in a a mile IT, or .4 ther: 


Like- / 0 


oo, 


. 
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© and Half Minute Glaſ . ir 
Likewiſe Mr. Picart, has lately "meaſured the length of one Degree 7 5 


in France, and finds it to contain 365184 Engliſh feet; nearly a- 
grecing with Mr. Norwood. But notwithſtanding theſe Experiments, 


(together with the Conlent and Approbation of other accompliſhed Ma- Y 


thematicians in their Books of Navigation) have ſufficiently detected 


this Error, yet this Truth hath not had that Entertainment, as the Ex- 
cellency thereof hath deſerved, becauſe Cuſtom hath ſo long prevailed 


againſt Reaſon, . 


Mr. Norwood in his farementioned Book, hath. aſſigned ſome Rea- _ 
ſons why he ſuppoſeth this Errour hath been ſo long teceived and to - 
erated ; I ſhall forbear to mention them, referring you to the Book it 
ſelf, But I ſhall aſſign one Reaſon more, which Thave obſerved from 
Experience, which I hope, will in ſome meaſure help. to prove the 


Truth of Mr. Norwoed's Experiment, and that the Log-Line (as com 


I have obſerveg, that if a Half Minute Glaſs.be-made of its due length, 
according to the true Time, that then their Reckonings intolerably out 


run the Ship, and they continually complain, that thoie Glaſſes are tos 
long: But if they have a Glaſs that is 5 ſeconds ſhorter than true Time, 


| becauſe One Errour doth ballance another, VIZ, {h 
time. Yet notwithſtanding) this Concurrence: and 


they do reaſonably well agree with the Log-Line f their Reckovints; 


Errours, and therefore to be rejected. For 1 ſuppoſe it would quickly 


appear, that if the Log-Line were of its due length and meaſure, i. . 


zo toot between each Knot, and the Halt minute Glaſs of its due 


length, according to true Time, there would be doubtleſs a greater 
Harmony and Concurrence of Truth, and Navigation be of more cer- 


* 


tainty than it is. 


Sc that now it dorh plainly appear, by this above mentioned Obſer- 
vation, that the Log-Line, as commonly divided, is roo ſhort, actord- 5 


ing to Mr. Norwood's Experiment, becauſe. the neceffity of keeping a 


* 


* 
- * 


conds for the true time of half a minute, or 30 ſecondæ 


But here I ſhall give you a Rule, to prove whether 4 Half Minute 
| Glaſs be of a true length or not; the way is generally approvyd'tobevery- : + 
true, and What I have many times made Experience of, and can atteſtt 
it by my own knowledge. The Experiment is mentioned by Mr. Pup 


in his Advancement of Navigation, and is thus to be perſormedt. 


ſinall Portion of Time. N 


An eaſy and exact Way-to meaſure a Half-Minate Glaſs, or a (7 


. 
. 
. 


lake à Ballet of any Weight:whatſvever, and make faſt a piece of 
Thread or Silk to it, being 38 Inches in length, from” the Center of . 


/ 
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Log-Line, and ſhort Half minute Glaſs, it is apparent that they are bot 
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Ol Leagues to meaſure the Diſtances of Places. 
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8 * c 
182 + The Deſcription of the Plain Chart. 
to hang it on a ſmall Pin, which is to be taſtned to any Place where 
the Bullet may ſwing freely, | . 
This Pendulum being thus prepared, hang its Nooſe on the Pin, the 
Thread being exactly 383 Inches between the Center of Gravity, and 
the Center of Motion each of the Swings of this Bullet (being either 
ſwift or ſlow) ſhall be a true Second of Time, ſo that Co of theſe Swings 


will be the true length of a Minute, and 30 the true length of half a 


Minute, ſo by this ingenions Experiment you may know which of all 
your Halt-Minutes is a true Glaſs : and if you ha ve no Glaſs, you may 

meaſure any ſmall Portion of Time by this Experiment; for half a. 
ſecond of Time is diſcovered every Time the Pendulum doth paſs the 
Perpendicular, that is ſuppoſed to fall from the Pin whereon the Pen- 
Aulum doth hang. . | l 


- 
” 


But if it ſhould be-obje&ed, That at Sea, when the Ship is thrown 


to and again by the Violence thereof, that then the Vibrations of the 
Pendulum may by that means be obſtructed, and ſo the Swings to be 


uncertain. Rt, 


A Remedy there is found againſt this Objetion, by making the 


Thread 7 Inches ſhorter, and thereto make aſmall Knot, which Knot 


you are to hold between your Finger and Thumb, and then with the 


motion of your Hand, to cauſe the Bullet alwaysto aſcend to an Angle 
of 60 degree (from the Perpendicular) and fo ſhall each Swing be e- 


quivalent to thoſe before; fo that if a Ship be tofled by the Violence 
of the Sea, yet a Man may make a ſhift to try this Experiment, and to 


meaſure a true Half minute of Time without the help of a Glaſs. 
2 15 Sec. IV. The Deſcription and Uſe of the Plain-Chart. : 


IN the middle is a; Center, upon which there is an occult Circk a 
Q deſcribed, which is divided into 32 Parts or Points; by which 


are drawn ſeveral Lines quite through the Chart, repreſenting the 
Rhombs or Points of the Compaſs, and upon theſe Lines are other Cir- 


cles deſcribed; and Rhomb-lines drawn, Parallel to the former. 


Then is the Form of the Land pourtrayed upon it, and alſo a Scale 


There is allo a Meridional Line equal! divided upon the Chart, which 


diſcovereth the Latitude of any Place. The ſeyeral Uſes follow. 


ſs To find the Latitude of any Place upon the Chart. 


Take your Compaſſes, and ſet one Foot in the Place required, and ex- 
tend the other Foot to the neareſt Diſtance of an Eaſt and Weſt Line, 


and note where that Line doth cut the Meridian- line, (that is divided 


— 


1 — q 
33 


* 


of the Place required. | AN 
2. To find the Diſtance of one Place from another. 


If the' Diſtance required be leſs then the length of the Scale, then 
take. yout Compaſſes, and ſet one foot in one of the Places, and the 
other foot in the other place, then with the Extent between your Com=- 


| paſles applied to your Scale of Leagues, will give the. meaſure of the. 
Diſtance of the two Places. 5 * 


But if the Diſtance between the two Places be greater then the length . OY 


of the Scale, then firſt extend your Compaſſes upon the Scale to the 


whole length. thereof, and with that extent ſet one foot in one of the. 
Places required, then direct the. other. foot towards the other Place by 
the help of a Scale or Ruler, in a Right- line, and if the Diſtance be 


great, you muſt turn the Diſtance between the Compaſſes over twice, 


thrice, or oftner, until you come to the other place required, and if. 
it falls out that the laſt extent doth fall over the ſecond N you. 
3. 


muſt then, from the laſt place where the Compaſles ſtayed, draw in 


1 The Deſcription of the Plain-Chart, 1833 
into Degrees) then ſet one foot where it interſects the Meridian-line,. © ' 
and the other foot will reach upon the Meridian line, to the Latitude 


the other point, until it touch in the place required, and meaſure that 


upon the Scale oſ Leagues. As ſuppoſe your Scale were an hundred 
Leagues; and if you turn your Compaſſes two or three times over, ther 


is the Diſtance ſo many hundred Leagues, and that ſmall Diſtance more, 


which being meaſured upon the Scale, it giveth the odd Leagues, and ſo: 
' conſequently the Diſtance required, CRTC Tn. 1 


3. To find upon what Point of the. Compaſs ne. Place beareth from. auothir - * 
If from the twq.Places-propounded,. there be a Rhomb- line that lieth... 


directly trom Place to Place, then there is no more trouble in it, but toe 


look upon the ſmall Compaſs upon the Chart, and ſee upon what Rhomb:: | 


it is they bear one from another. * 


— 


But in caſe a Rhomb-line doth not lie directly from one Place to-the- 


other, then extend your Compaſſes from the. firſt Place in the neareſtt 
Diſtance to the next Rhomb-line that you imagine in your Judgmentliethz — © 
neareſt a Parallel from Place to Place, ard upon that Romb-linerun your 


Compaſles. along, till the. other Point (being at Right-Angles witir it) 


doth reach the other Place, and that Rhomb - line is the true Point of 


bearing the one from the other. 


4.᷑. To keep a Reckoning of a-whole Voyage-upon the Chart-- * 
Firſt, It is to be underſtood, that you are to keep a R 
of every day's Work either by the Tables, or your 55 
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eit | * (as © 
you are before taught) or any other way neceſſary for ſuch a/purpole ,.. - 
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* . SECT. V. The ProjedFion and Uſe of the true Chart, com- 
1s ©, monly called Mercator? Chat. 


Although this Chart is Ser a Plain, and the Meridians do 
not incline together, and at laſt interſect each other as they do upon the 
3 Globe; yet (the Meridians being parallel to each other) the parallels of 
LUl.!ũtitude are contrived ſo at unequal Diſtances, that in this Projection 
Tr. the Rhombs are Right-lines, and -the Degrees of Longitude bear the 
ame proportion, to the Degtees of Latitude in any Parallel, that they 

do upgſ ie Globe; and for the Projecting it in this manner, ſerves the 
Bo Man, ine, with the Line of Equal parts (the two loweſt Lines up- 

on Gunter s Scale) eſpecially for a general Chart; tor if you would uw 
233; on Wo. DTS OTA 24 Chart 
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of Mercator - Chart. 185 
a Chart to repreſent one half of the Globe, or near it (for you cannot 
go quite to the Poles, becauſe there the quantity of one Degree of La- 
titude is infinite) provide a ſheet of Paper, as broad as almoſt the length; 
ol the Scale, viz. that a Line drawn crols the middle of it, may con- 
tain 180 Equal Parts; this Line ſo drawn and graduated, ſhall repreſent 
the Æquinoctial; and theſe Diviſions are 180 degrees of Longitude. 
Let the length of your Paper be equal to twice its breadth, and draw 
lines along each edge of it, at Right Angles with the ÆEquinoctial and 
at each end of the 180 degrees, let theſe lines be graduated upwards and 
downwards from the Equinoctial, by the Diviſions on the Meridian- 
line: ſo ſhall you have above 85 degrees of Latitude, on eth ſide- of 
the ÆEquinoctial; then draw lines at every 10 degrees of theſe rnequal 
Diviſions of Latitude parallel to the Æquinoctial, and likewiſe draw 
Lines at each o Degrees of the Æquinoctial and perpendicular to it, 
ſo will your Meridians Jaſt drawn interſect the Parallels firſt drawn in e- 
very ro Degrees of Latitude and Longitude: And then for lay ing down |} 
any given Place, whoſe Latitude and Longitude is known, take a pair of 'Y 
Compaſſes, and with one foot in the Latitude of the Place on the gra- 
duated Meridian, extend the other foot to the neareſt Parallel or Eaſt - 
and Weſt Line, and there let them remain; then with another pair of - 
Compaſles, and one foot in the Longitude of rhe Place upon the Equi- 
noctial, extend the other to the neareſt Meridian or North and South 
line; then running each pair of Compaſles along their reſpective lines 
towards each other, the moveable Points will meet in the given Longi- 
tude and Latitude, or Point where the Place given is to be laid down, 
and by two ſuch Charts as theſe (which together will make a perfect 
Square) you may repreſent all the Superficies o the Earth; except a- 
bout 5 Degrees of Latitude under each Pole. 
But becauſe theſe Graduations are too ſmall for a Chart for a parti- 
cular Voyage (except at a great diſtance) we ſhall rather recommend 
the uſe of the Table of Meridional Parts, which We ſhall Illuſtrate in 
the following Example. eee =". 
- Suppoſe a Ship at the Lix ard, in Latitude 5 North, bound for 
Antegoa, in Lat. 17 oo' North, Difference of Longitude 54 o7' Weſt, 
_ it is required to make à Mercator - Chart for this particular 
Voi ou EIS EE oa en ot ES: 
h Take a ſheet of ſtrong Writing- Paper, * large, as you intend your 
Chart ſhall be, multiply your Difference of Longitude 54? by 60, and 
the product 3240, is the Difference of Longitude" in Minutes; and. the 
Meridional Difference of Latitude is 2471 ; then chuſe ſome Scale of E- 
qual Parts, of which 3 240 may be the breadth, and 2471 the length, _ 
or depth; with a convenient * for Ruling, or what you. 
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of Aﬀricg may be thus found, an 


© fit to draw for Omament about the out · ide of it: then towards the 
Nortb-eaſt corner, becauſe your Courſe is South Weſterly, aſſume a Point 
as at L, to repreſent the Lizard, and draw Ln, upon which ſet the 
| Meridiona) Difference of Latitude from L to n, and from n draw the 
line n M, and thereupon ſet the Diflerence of Longitude from n to M, 
then is Ln 2471, the Meridional Difference of Latitude, and nM 3240 


the Diff. Longitude ; and becauſe it will too much confuſe the Draught, 


to incert Meridians and Parallels" to every Degree, we ſhall only draw 


them for every other Degree of Latitude and. Longitude ; and firſt for 


the Parallgls of Latitudethe ; Meridional Diff. Latitude between Lat. 30 
and Lat. 581 is 183; which ſer on the line Ln from L to 48, and draw 
the line 48,48 parallel to n M, and thus find the Meridional Diffe- 
rence of Latitude between Lat. 50 and Lat. 46, which is 359; ſet 
rhat from L to 46, and draw the line 46.46, and fo for the reſt of the 
Parallels of Latinde. And then for the Degrees of Longitude, which 
in theſe Charts are parallel and ep ui-diſtant, take 120 of the ſame Equal 
parts, and ſer from n to 2, and 

cauſe you mark. but every other Degree, and draw the Meridians 2, 2. 


A 4, 45. Cc. parallel to. Lu, and then it any Head-lands or Iſlands, Ch fall 


in this Chart you may by the Directions given in the making of a Gene- 
ral Chart, uy them down in their proper places. 
Example. E deſire to lay down the I and of St. Michael.in Latitude 


38 o North, and Longitude 17 18! Weſt from the Lizard ; I ſet one 


foot of the Compaſſes in Longitude 17? 18”, and extend the other to 
the next Meridian, which is 18*, and running one foot alon ong the Meri- 
dian of 13®: Tobſerve Where the other cuts the Latitude of 38* (which in 


this Chart is a Parallel drawn) and there is the Iſland. of St. Michael, &c. 


lay down any Iſland or Head-land, as Ma- 
o the C Wo or Principal Places on the Coaſt. 

i, form of the Land drawn from. 
Place to Place as you may fee in this Example. 
Nou to find the, Diftange between any two Places, y 
of Engliſh Leagues, fitted to all the Latitudes in the Chart, viz, from 
Iz to 50 Degrees of Latitude as you ſee the lines numbred up each fide, 
= tines that go from top to bottom, interſecting the Parallels of Lati- 
at every 10 leagues ; ſo that each Parallel contains 100 leagues in 


and in this mannex. you ma 
dera, and Teneriff, &. 


LEN 


the titude that tlie ae gee » with. 
\. Example. I defire 0 deen the Illand Tariff 
£5 and Cape Bajador, on the Coaſt of Africa; I extend the Compaſſes from 


one place to the other, and applying, that extent to, the Scalc the 
5 Fella, eee WF 


F358 


om 2 to 4, and from 4 to 6, Cc. be- 
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Nees e 
Again, if you would lay down any Courſe and Diſtance or Traverſe. 
it's done with the ſame and no more trouble then upon the Plain Chart. 
as for Inſtance : N oo g 7 . 
A Ship at the Lizard, bound for Madera, ſhe ſails South 52 Degrees, 
Weſt loo Leagues; and then S. S. W. the ſame diſtance, and S. S. E. 
100 Leagues more; and then again S. S. W. roo Leagues. But having 
no Obſervation, and ſuppoſing himſelf to be near the Latitude of the 
Hand, he ſteer' d Weſt 70 Leagues, but made no Land; I demand how 
the Iſland bears from him, and at what. Diſtanſſee. 
Here you fail from Latitude 49 55', and ſteer to the Southward, 
and oe” Brauer — 2 48" will — — . aide Latitude 
Fou ſail (for you need not regard Minutes nor degrees in 
this Caſe) therefore take 150 Leagues from the Parallel of 48* in tze 
Scale, and ſet from L to g South 52 deg. Weſt. Then from the Paral- 
lel of 45, the next middle Latitude, take 100 Leagues, and ſet 'S.S,W. I 
fromg to h; and from the Parallel of 40, ſet o Leagues from h to k, - Rp 
and from the Parallel of 35 ſet 200 Leagues from k to m, which brings x 
the Ship to Latitude 3 3*- neareſt ; -theretore from the Parallel of 33 
take off 70 Leagues, and ſet Weſt from m to d: And thus you may ſee 
the Longitudes and Latitudes you came through, and where you are nou- 
arrived, which is in Latitude 3a 59', and Longitude Weſt from the 
Lizard 12 36, as the Chart plainly diſcovers without any other Ope- 
Novi if you would prove the Truth hereof yon may ſind the Diffe- 
rence of Latitude and Departure for the ſeveral Courſes, and reduce 
them all to one, as you are taught in the Uſe of the Traverſe-Table, 
and you will find the Difference of Latitude 16 56, which ſubtracted 
from 4955 the Latitude ſailed from leaves 32? 39 the Latitude come 
to. The Meridional Difference of Latitude ig 1369. Then 
Lat. 1016, To Merid. Diff. Lat. 1369. Sd Departure which 
find to be 561, To Diff. Long. 756 or 125 
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= 1858 _ —- .. The Propeftiom and Mſe © 


| $251 taken from a Scale of equal Parts, ſer from 50 to 50 upwards ap- 


on the foreſaic Perpendicular ; and through 50 draw the uppermoſt Line 
at Right Angles. with the Perpendicular, and Parallel tò the bottom 


Line P Q, that Line repreſents the Parallel of 50% Then having found 


by che foregoing Proportion the. length ot 100 Leagues, in Lat. 50%, 


Which is 467, or 7" 47' ; take half thereof, viz. 3* 53 from the 
graduated Line of Longitude, and ſet it both ways upon the foreſaid. 


Parallel of 50 from the middle of the Line (where it is cut by the Per- 


pendicular) to each end; ſo ſhall the diſtance between thoſe two Marks 
be the meaſure of 100 Leagues in Lat. 50%! Then from the Extremities 
of the top and bottom Lines, draw the Side Lines, 50 P and 50 Q 


Now to find the intermediate Parallels, ſubtract the Natural Secant o 
the leaſt Lat. 14, from the Natural Secant of each greater Latitude, 
as 15, 16, 17, Cc. to 50 the ſeveral Remainders taken in your Com- 
paaſſes from the ſame Scale of equal Parts, by which you meaſured the 
middle Perpendicula r Line, and ſet upon the ſame Line from the Line 


PQ upwards ſhall determine the Points in that Line through which the 
ſeveral Parallels muſt paſs ; * therefore through theſe Marks draw Lines 


parallel to the Line P * they repreſent the ſeveral Parallels required. 
hen divide the uppermoſt 
marking them both with 10, 20, 30, Cc. and between thoſe Diviſions 


. marked with the ſame Number, on each Line, draw ftraight Lines thro! = 


the Scale; theſe Lines will alſo divide each Parallel into x00<qual Parts 


or Leagues, upon which you may meafure your Diſtance in any Paralle} | 


hs a ond; To make it Geometrical. 


Lake 300 milles (the length of the Scale) off the Degrees of Longitude, 


- which is 5 degrees (at 60, miles to a degree, which in this Caſe you al- 
ways allow) and with that extent ſweep a half Circle, as you ſee in the 


fourth Figure in the Uſe of the Plain Scale in this Chapter, Sec. 1. and 
ud on the end of the Diameter AB as at B, erect the Perpendicular BT; 
' - then from the Center C, and through the given Degree of Latitude up- 


on the Periphery of the Circle draw a Line to cut the aforeſaid Per- 


; = pendicular; that Line applied to the Scale ſhall be the length of 100 


Leagues, in that Degree of Latitude through which it was drawn, 


Hence the length of any Number of Leagues in any Latitude, is no 
more but the Secant of the Latitude to a Radius, conſiſting of the 
ſame Quantity of Leagues taken from the Equinoctial, allowing 20 Leag. 

(or 60 Miles) to a Degree. And by this Scale thus made, if you take 


off 100 Leagues in the Parallel of 3 (the next whole Degree greater 
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and loweſt Parallel each into 100 equal Parts, 


* * 
re, 
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| „ 5 3 | . nn. 
of Mercator s- Carr. 189% 
Line L M, the Diſtance from the Lizard to Antegoa, will be found tod 
be 1098 Leagues; and the Arch ab ſhews the Courſe South 5 3?- 10 
Welt, or South. Weſt.almoſt 5 Weſt ; both which are ſufficiently exact. 
But if yon do not make your own Charts, nor cannot buy thole thaChaye 
ſuch Scales in them, then with reſpect to the common Mercator s Charts, 
_ obſerve the following Directions. F 
5 To find the Latitude of any Place in theſe Charts, © 
This Operation upon theſe Charts is in all reſpe&s like that which has 
already been delivered for the ſame purpoſe, in the Uſe of the plain Sea- 
Chart; for if you ſet one Point of your Compaſſes in the place whoſe La- 
titude is. * 1 0 and open them in the ſhorteſt Diſtance to the next 
Eaſt and Weſt Line, obſerving where it interſects the graduated Meridian, 
and then place one Point in that Interſection, turning your Compaſſes 
upwards or downwards, according as the Place lies, from the Eaſt and 
Weſt Line, and the moveable Point ſhall ſhew-upon the ſaid Meridian 
the Latitude of the Place required. 5 V 
Suppoſe the Latitude of Jhant were required by this Chart. 
lf you take the neareſt Extent to an Eaſt and Weſt Line, and place that 
Diſtance from the Fer evg on the graduated Meridian, as is before. © 
directed, you will the Latitude of Uhant to be 48 deg. 30 min. 
2. To find the Longitude of a Place, and conſegquentiy ths Die- 
rence of Longitude in Degrees, between any two Places ſcitu ate 
upon the Chart. VVT 
To find the Longitude of any Place upon the Chart, ſet one Point of 
your Compaſſes in the ſaid Place, and take the neareſt Diſtance to the 
next North and South Line, and obſerve where this Line interſects the 
Equinoctial; and keeping the ſame Extent in your Compaſſes, place one 
Point in the Interſe&ion, and turning the Compaſſes the ſame way that 
the Place, whoſe Longitude is ſought, lies from the North and South 
Line, the moveable Point reſting in the Equinoctial, will ſhew the Lon- 
gitude required. _ i 
Suppoſe the Longitude of Barbadoes were required. 
If you place the point of your Compaſſes in the Iſland of Barbadboes 
in this Chart, and take the ſhorteſt Extent to the next North and/South _ 
Line, placing the ſame at the Interſection in the Equinoctial, as is direct- 
ed. you will find the Longitude of Barbadbes to be in theſe Charts 525? 
oz from London. But the Longitude of Places being various, according 
to the Place from whence it begun, ſome reckoning it from London, ſomm 
from Teneriff, &c. the chief Buſineſs will be to find the Difference ß 
. Longitude between any two Places; which is thus to be . 
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Þ As the Difference of Longitude between the two Places. 


* 
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"The Tr 9 Fells 2 1% | 


| When you hace the Longitude of the two Ng If they have 
_the ſame Name, their Difference, but if of contrary Names, their Sum 


— 


"Suppoſe the two Places were the Lizard in the Longitude 5* 5 14' W. 


5 : Fo - Barbadoes i in the Longirude 58˙ 03” W. ſubtracting 5" 14 from 
e 5 the 1 49 is the Diff, Long. 


Again, the two Places were the Lizard, as before, and 

> Re. - Ax le i in the Longitude 9“ 58' E. Add 5 14 to g* 58 the 

* _*. Sum: will be 15” 12' the Difterence of 9 between the two, given 
ae, | 5 
. 3. — Dice Krerk Fram another, | 

Por the performance of this Problem, lay the Edge of a Ruler from i 
one Place to another, and with a pair of e try which of the 
| Rhomb lines the edge of the Ruler is the neatelt Parallel; which being 
found, that ſheweth "the Point of the Compaſs the two places bear one g 
from another. 

© Suppoſe the Bearing of Barbadoes "RY the Lizard were required, 

- Therelore lay the ae of the Ruler upon both Places, and you wilt 
find, that South Weſt + a Point Weſter! Figs ts neareſt Parallel thereto, 
which is the bearing of 4 et the 'Lizard; and the op- 
3 Point North Eaſt } Ealt, the bearin s of the 1 mon from 


5 e 


4. To find. ohe Diſtance of two Places voi Sender- Chart. 


If both Places be in one and the ſame Latitude, take with your Com- 
aſſes the length of a degree of the Meridian at that Latitude, (taking 
the degree above, -and half beneath the Latitude) for fo oft as yon 
mal find that length between the two Places, ſo many times 20 Leagues 
are there betwixt chem; but if the Diſtance be great, for Expedition, 
2 take five * the bog of that degree, and counting it for 


- the * were requiref between the Point of Ubait and 
1 Neu. found- land. 
Diſtance taken as before about the Latitude of 49 von will find 
1 to be 609 


But if two Places have not the ſame Latitude, the Ee 


ial not 
3 — ſubſtract the leſſer Latitude our of the greater; 
but if the Equinoctial cometh between them, add both Latitudes toge- 


_ ther, WO you the dicerace of Latzinde between both Places. 

Now i both Plates have the ſame Longitude, ſo many degrees as 
kde aue in, — Maa n 
* "Diſtance. # ""-_ 
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But if the Places differ both in Laritude and Longitude, then look 
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how many degrees the Difference of Latitude contains, ſo many de- 


grees of the Equinoctial take between your Compaſſes; then lay a Ru- 


ler to both Places whoſe diſtance you ſeek, and obſerve where the R- 


ler croſſes the Eq iinoSial, or ſome other Eaſt and Weſt Line, (or Paral- 


lel of Latitude) and leading one foot on the Equinoctial or other Paral- . © 
lel, move forwards the other alſo Parallel-wiſe, keeping always that 


* diſtance, till it croſs the Rhomb of thoſe two Places, in ſuch ſort, that 


one foot reſting by the Edg of the Ruler, the other carried about, may 


but only touch the 
the Ruler; then take with your Compaſſes the Segment, or part of 


that Rhomb between that place and the croſſing of the Equinoctial or 
Parallel, which meaſure in che Equinoctial, and ſee how many degrees 


are contained betwixt them, ſo many times 20 Leagues is the diſtance 
of thoſe two Place. „ IT 
Or, if that Segment of the ſaid Rhomb be greater than can, well be 


the Equinoctial, or other Parallel cut by the Edge of 


noctial between your Compaſſes, and look how oft you can find that. 
length in the Segment of the Rhomb aforeſaid, for ſo many hundred 


leagues is the Diſtance of thoſe two Places 8 1 
If the Diſtance from the Lizard to Barbadoes were required, - the 


difference of Latitude between thoſe Places is 3 45; therefore take 


36* 46' from the Equinoctial, and laying a Ruler over both places, 8 | 


until it will croſs ſome Parallel of - Latitude; then keeping this diſtance 
of degrees in your Compaſſes, apply one Point to the edgof the Ruler, 


ſo that the other Point may but juſt touch the Parallel croſſed by the 


Ruler; the Segment of the Rhomb between the Point where the Com- 
paſſes ſtay, and the” Interſe@jon by the Ruler and Parallel of Latitude, 
meafared by the degrees of the Equinoctial, 
1140 Leagues, which was required: But if 
Seale to it as we have jaſt now Deſcribe d, you mn 
and rake off your Diſtance at one extent, as you are Alveadyranght: 


gives the diſtance about 
ir Chart have fuch a 
fave all this trouble 


75 There is nothing elſe that will be of any Difficulty in the common Liſeiof 58 


this Chart, if theſe Plain Directians be underſtood. 


n 


eee are eo forts, one is" Torvythial,; a ile ocker 
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Ide Tefal hark on the Soperfcier of the Dody phortrayed db. 
ſcribed che vole Forur and Fallen of the Bart and Se; with the Cie 2 1 
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The CelftialG Globe hath on it Surface the Conddellations of all the 
buon Stars in the Heavens, placed in their Latitudes and Longitudes, 
FF) ._ -Right Alcenſions, and Declinations, drawn into. ſeveral Images and Fi- 

gaures, according to the Fictions of the Ancients, with the Oe of the 
We” Sphere, as in the Terreftrial Globe. 


WES Geographical Definition: neceſſary to be „ | 
1 - Defin. I. The Globe of the Earth is a Spherical Body, compoſed of 
Ki Pare and Water, and is divided into Continents, Iſlands and Seas. 
II. A Continent is a great quantity of Land, not divided nor fepera- * 
ed by the Sea, wherein are many ingdoms and Principalities; as | 
Europe, Ala, and. Africa, are one Continenr, and America is another. 
| III. An Iland is fuch a part of tne Earth that is environed round with 
1 Water; as the Iſland of England 3 and Scotland, and alſo reland, the Ille 
| * N 5 3 Wight, Barbadges, Oc. | 
IV. A Peninſula is ſuch a part of Land as is almoft epa abqut 
3 : 5 th Water, and is only joined with the Land by an Jfhmns ; ſuch is 

. that great part of Land in America, called n and Morea in the | 


5 . gs V. An Iſthmus is a narrow. Neck of Land, which joineth the Denin- | 
B Jul to the Continent, | 
VI. A Promontory is ſome high Mountain, - or great Cape of Land, * 
- that ſhooteth it ſelf into the Sean 28 Cape Bon Eſperance, or Cape de 2 
erde in Africa. 5 
IE VII. The Ocean is a general Collection of the Waters, which (except F 
3 ack the Land dies above it) enxironeth the Earth on every fide. 
2 +a ak VIII. The Sea is part of the Ocean, to which we cannot come but 
Ws: *xhrough-ſome Strait, as the Mediterranean and Baltick Sea. —— 
| „ A 155 I. A Strait is a part of the Ocean, reſfrained within narrow Bounds, 3 
| 3 N "and opening a way to the Sea; as the Straits of Gibralier that leadeth 


— 


8 5 ute the Miditerr aneum, and the Sound that leadeth into the Baltick Sea. 
= £2 X. A Creek is a mall narrow part of the Sea, orRivers that go up 

"8 but little way into the Land. : 
= XX A Bay is a great lalet of the Land, as the Bay of Biſcay, and. | 


3.“ 
* a" 
Ss me 
- uy, 
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_. the Bay of Mexico. 2 
. 2 90 . XII. A Gulph is a great pr of tle Land deeper than a. Bay ; ſuch . 
© SIE : the Gulph of Venice, and the Fee bars. | 
"RM XIII. A Climate is a certain ſpace rth and Sea, that is included ' 
WERE Within the ſpace of two Parallels; 3 and of them there have been nciont- 
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Circle and their re pective Poles. 


"Zone, two T emperate, and two Frozen Zines. - 


ded by the Tropicks ot Cancer and Capricorn. 


the Eaſt with the River Tanais, and on the Welt with the Weſtern . 


on the * with the Meottizerr axe an Fa. < qu $2041 08 


— The Divifon of the Earthly lobes. © FE Ws 
are 2.4 on each fide df the Equator being limited by every half Hours Li- 
creaſe of the Day; — at the Equator, aud eading A e 
longeſt Day is 24 Hours. # 8 b L 
one is a certain ſpace of the Eart ontained betwe * 7 
tain Circles of the Sphere, mins thus divided: * cer 7 
The Earth is divided into five Zones, Vit. One Torrid or Bunting | J 


1 
- 


The Torrid Zone is that which is on each fide the EquinoQal, boun- 


' The two Temperate Zones are contained between each Tropick, aud 1 
the Polar Circles. = 
The two Frigid or Frozen Zower; are contained between each Polar 4 


The Globe of the Earth is divided i into lan four parts, 5 EET Red 
EUROPE, 25 AFRICA, GEE oo 

| ASTA, AMERICA, „ = 651,495 ©: 
EUROPE, is bounded from Africa by the Mediterr aziean Sea, on 
cean; and A theſe Provinces. © — 
8 Germany 8 Spain, R Sweedlaud, | Hungary, 9 8 2 LY 4 
Italy, " Denmark, - aſcopyy,,  <Sclavaily, 
He, er, = Poland,» Ge, oY 
The Principal Ilands are, L "> 7 2 = 

Great ben, Candia, Faexdina, 12 en, — "OR 
Ireland. Sicily, Corfica, © > 5 9 5 
4 ASIA is bounded on the North with the Northon 9 and in” ; 
the South with the Red-Sea; on the Eaſt with che Eaſt Talent * = 2 'Y 
and on the Wort vie Flood Tanais, CE 
| he Beincipal Regions arc, 2 8] 1 

Anatolia, © -- Anna, Hi, Perſia, Ps 3 „ 
Syria, Arabia, 2 Meſopotamia, Mogul, Hadla, and che 855 WE” 4 
Paleſtine Georgia, ** Chaldea, . Illands thereof. - A 
4 2a, 1C 4, is bounded on che Eat with the Red-Sea, on the Welt 
with the Aclantick Ocean, on the South with the thee Tees. nd of 


— - ? =. 1 N — 2 a 7 . = 

The Provinces are, CCTV 
„ $57 Lites T8954 x 13 * i 3 my 

1 f | 


To | The Principal 8 3 „ 


Aalst, or 8. Laurence, St. Thomas, _. + + Nes i; — Verde,: - = ; 
5 75 2 1 
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"The Divifion of the Earthly Globe. - 
AE RIC 4 is bounded on the Eaſt with the Arlawtick Ocean, 
5 85 8 Weftwith the Pacifick South Sea, on the North with the Northern. 


1 | 

2 8 5 Ges, "IO on the Soutf with the Magellanick Sea. LOT nas een tC 
* * * . 5 : _ . F * 5 A 3 * 5 1 f 
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. * Teconfifis of two; iz. Nor America. | 

MORI 9 of North Americ „ 
T Ay vinces 4 are, | N 
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WE New-Fratice, New Jerſe "Es - Carolina: © © 5 
a New England, e 1 3 Horida, 2] 


3 . Virginia, Mexico, or New Spe 
WEE IT R EET 2 | DEF And G 
J 0 Tn 5 d — ; 
* * 1 — * * Fl 1 


. ̃ s 
— Piper, Ja, oo - - > 
Greenland, Cuba, - | New-jound-land. 0 NG: of 

Cal 0 rein, Porto Rico, - ere and Ig of the Caribbe. 27 
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he Provinces of South America are, - RED 
ch, Amazone,  Magelanick-Land. ; 
Perun. Paragia, © _ Guianec, '* _ © 
V One IMand, Terra del Fuego. F 
. Tbe Names of the Seas in ſeveral Parts of the World. 
Mar del Nort, Narrow Sea, Mediterranean Sea, Mare Majore, Mare. be. 
"ED  cifieum, Mare Caſpium, 4 Indian Sea, Perfian Sea, Red Sea. 


7 the Stars of each Conflellatian on the Celeſti 
Globe. 


We Names and Numbers of - 
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19 Equiculus, * | 4 
r - 


21 An dromeda, - ES AG 23 
22 Triagulum 4 


OS El 5 
23 Coma Berenices. 14 
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The Globe doth repreſent the natural Siruarion and Poſition of 3 
Þ =: and Heavens, and performs Pi the = 

5 1. The Brax en- Red, is er into J Ws DE. 

= BY divided into go® ; within this Meridian the! 

turneth upon the Axis, being dwo ſtrong Wirres 

* che Werd. d 1 df 

part e and is divided into 

and each of theſe Hours is ſubdivided 3 and 

of Attitude. is a 


into ig. and is to move up and gown 
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Daker an Azimuth, and the Diviſions ſhew the Aimicanters,. or 
Qircles ot Altitude. 


4. The Horizon is 4 fa and rotind Dads: of Wood, in which the 


Feen, and conſequently the whole Globe doth i moy being 


Aivided into- a Kalender, — the 9 the Moath, the Place of : 


2 25 Sun , the Rhombe, 6s 


'PROB. L "Han ts de Glebe FF 3 if 8 

Tou have next the Edge: of the Waoden-Frame, which 
"ts Horizon, the 32 Points of- the Compaſs, by which you. know 
which is the Nexth and which. is the South part of the Horizon, 
therefore put the Notth Pole of the Gabe b to the North, and the 


Seuth Pole to che South part of the Frame, and if you are in the North 


Latitude draw up the North Pole (but if in South Latitude the Sourh 


Dole) of the Globe Ul the giyen 75 of Latitude upon the Brazen- 
Meridian under the Etevatc pe geen. 


Globe fer tothe Lacie ofthe place and bt tor-uſe. 


The Uſe of the Trrroftrial Globe. 
L © PROB. IL. To find-the Latitude of any Place upoirobs Globe. hte 
Ful find the place required upon the Globe, then turs. the Globe a- 


* 


5 is the Latitude of the Place which was required. 


er Let it be required to find the Latitude ob Rome : Turn the- 
the Globe about till Rome'be juſt under the Braſs Meridian, and 


of E. | 


Wie 4151 to be right ag it, w; 
PRO. III. 1 e en Fe en S 


require, comes under the Meise en obicrvewhat Degree of - 
the Equinoctial is cut by dhe Braſs Meridian, and the Number of choſs 
3 Barts deb} you ſerk för. 


— che Longimde of Riots, Ab beſbre, 


= Rome under the Meridian, which being done, the Meri | * 


d l ert inoRial in 3603, the I. tude of Rome 
if van uſe Globes that begin I. Ann 


but of late the Globes 
Mrridian oi Ln, 
e * 18587 Eaſt R PRO) 
s. RS oh, vis — 4 | 7 85 4 B. 
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any Poſition 3 and when placed in the Zaviah, the Edpe thereof 


ts 


cut the Horizon, and then a 18 the | 


| bout, until the Place whoſe. Latitude is required be juſt under the Bra- 
45 zen-Meridian, then note what Degree ſands againit it on the Meridian; "ah 


| = Body of the Globe-abbuit, - till che Piaee hols ee, | 


at the. — Michaels 
y begin to eckon' ugzieude from the 
Ad e ee pu will 
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d everthe firſt Place to the other Plate, and the end of the Quadr. Dal! 


Tie uſe of the Celeſtial Globe. 9 * * 


vROE tv. 77 find che Diſtance of nny tuo places on the. ble. 


To perform this, lay the beginning of a Deg. on the Quadr. of Alri- 
tude upon one of the Places required, and note how many Deg. there are 
contained between them; which is the diſtance between the ſaid places. 

' Example, Let it be required to find the Diſtance. between London and = 
Rome; therefore lay the Quadrant of Altitude from one Place to another.. W 
and you will find 13* to be- intercepted between the aforeſaid Places, 5 

| Which ia che Diſtance betotcen Lance! he, N 7 


- PROB.'V. To find the Pofttion of Places one frone anther. ONT. a | 


Firſt ſer the Globe to the Lat. of one of the Places, and bring the line 33 
Place under the Meridian, and extend the Quadr. of Altitude; 1 — . 


point out on the Horizon the Poſition that one. Place hath from the other. 
Ex, Let it be required to know the Polition of Rome, from London, 
therefore bring Loudon under the Meridian, and there fit the Quadr. - 0 | > 
Altitude, and lay the edge thereof upon Rome, and the end of the Quade. 
of Altitude will point to 53", which is the Politionof Rae from London, © 2 8 


Ie Us ef the Geleftial Glote, © | 3 

PROB. VL The Day Us - the ny agen given, ty fud what OY - OY 

ee t an 15 in. "2044.5 1,88 

Fut ind the day of the Month in the Kalender, on ihe How, od: 2 
night againſt it you ſhall find the Sign and Degree i in which the Sun is. 

Wo vo Let it be n the Sun's Place on the fifth of May. 25 6 4 

find the fifth c of Mep in che Kalender, and ri e 710 _—_ 

will find 25 degrees i in Taurus, which i is the Sun's Place that Day. 5 5 4 81 E 


mo vn How ts place the Dex of of the Hour, Circ for b 


1 n dan dad (as in the laſt Propoſition); you af l 
that degree on the'Ecliptich/ line ofthe Globe, and bring that degree tos. 
the Brazen: Meridian; then ſtaying theGlobe there, turn about the in-. 
dex of the Hour: Cirele till it. points — upon the upper Line of XII in 54 
* der done, the A 4 


| i + i 5 

" PROR: VII. T del. Tims of ile Sus /Rifug oe, BE 
The Hout Circle being rectified, and the Globeſerto the Laid: 4 2 
1 thera the Globe about till the degree of the Fcliprick in which these bk of 
| Vw r E ©, or 


7 


7 2 

'4 . * 7 bh * * 

. | 8E 

„4% 
” 


Ft 
X » if 5 q 
* 4 
— 7 p * % * 
_— 
: L. * a 
» * 2 v 


-- 


: [ 4 - 


— Fe Tos _ "The uſe of the Celeſtial Globe. © A 


4 ! on the Hour Circle, the Index will ſhew you the Time of the Sun's-Ri- 


fing : And the Globe being turned about till the degree of the Sun cut 


the Veſt-fide of the Horizon, the Index will ſhew you the. Time of the 


San's Setting. 
Is Ex. Let it be required to find the Sun's ; Riſing and Serting the fifth day 
of May, in the Lat. of London, the Sun being then in 25 of Taurus. 
| Firlt, find the 25th deg. of Taurus in the Ecliptick-line, which being 


— 


tꝛtrned to the Eaſt part of the Horizon, you will find the Index point to 


; Rx | 2 quarter after four of the Clock; the ſame Point of the Ecliptick being 


turned to the Weſt part of the Horizon, you will find the ME Index Ds 


point to z quarters paſt 7, the Time of Sun-ſetting. 


Having the time of the Sun's Riſing and Stein you. may find the 


_ doubled, the length of the Day. 
Example. Ther fifth of May, the Sun riſeth a quarter paſt 4 of the Clock 
which being doubled, is 8 Hours and a half, the length of the Night; 


and the Sun-ſetting, which is at 7 a Clock and three N 9 dou- 


=: bled, is 155 cars, the Length of the Day. 


: * 2 FROz. IX. To find the Sun's Amplitude 


"The Amplitude of the Sun is an Arch intercepted between the Eaſt or 
Meſt · points, and that part of the Horizon where the Sun riſeth or ſetreth. 


For having brought the 


riſeth or ſetteen. 


EE Horizon, and the Eaſt-point, which i is the Suns Ampin 
XY ROB. X. Howto fu the Sun. 5 2 any Day of the Tear. 


1 8 tween the Equinoctial and the Sun s Place, and that is the Declination. 
1 Example. I would know what Declination the Sun hath the fifth of 
EC Mtv, the Sun being ** in Taurus, which org e to che Merit 


. Length of the Day and Night; for the Time of 1 Sun's Riſing being 
doubled, gives the Length of the Night, and the Time of Sun ſerting | 


The finding ofthe Amplitude differeth little from the laſt Propoſition : 
8 of the Sun's Place to the Horizon, you 

count how many Degrees of the Horizon are intercepted between the 

Eaſt or Weſt-point, and chat Sar of the Horizon where the Sun cither 


Example. The fifth of My, I defire to . the Sun's Amplitude i in. 
the Latitude of London; therefore bring the Place of the Sun that Day 
to the Horizon, and you find 31% intercepted between the Point of the 


ade Norntherly. | 


be Declination of the Sun is an Arch of the Meridian, intercepted, | 
wy between the Sun s Place and the Equinoctial; to find which, you muſt 
bring the Degree in LEN the Sun i is, to the Brazen Meridian, _ there 

ſtay it, and count how many Degrees of the Meridian are contained be- 


„ 0 rere 


kb s ws > owS Hin a. as 
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an, you will find r9 intercepted between that Point and the Equnocti- 3 
al on the Brazen Meridian, which is the Declination required. 3 3 


PROB. XI. To find the Meridian Altitude of the Sun any Day of the Tear. 5 


The Meridian Altitude of the Sun is an Arch of the Meridian, inter- 
cepted between the Horizon, and the Degree in which the Sun is. To | 
perform which, turn the Globe about till the Degree of the Sun * juſt. 

under the Braſs Meridian : Then ſtaying the Globe there, count how ma- 
ny Degrees are contained between the Place of the Sun under the Meri- 
dian, and the Horizon; and that is the Meridian Altitude. Eds 
Example. On the fifth of May it is required to find the Meridian A= 
titude, of the Sun that „Day 1 in the Latitude of London; the Sun's Place 
in the Ecliptick is 25 in Taurus: therefore bring that Degree under 
the Braſs Meridian, and you will find 57 and a half to be interceptecf 
upon the Braſs. Meridian, between the Place of the Sun and theHo- N 
rizon; that is the Meridian Aloe the Sun that Day. 


| PROB, XII. How to- know what Altitude the Sun ſtall have a Heer . . 
the Day, on any Day of the Tear : 


| Having found the Sun's Place, and rectiſied the Globe to the Latitude, 
and the he of the Hour Circle for the Day propoſed, turn the Globe 
about till the Index of the Hour Circle be juſt upon the Time when you 
ſhould know the Altitude; then nero the Body of the Globe here, bring: 
the Quadrant of Altitude, being ſcraed on the Zenith, and lay it over 
the Sun's Place: Then the Number of Degrees contained betwixt 
the Horizon and the Sun's Place, counted on the Quadrant of Altitude, 
is the Altitude of the Sun at that Hour. 

Example. Let the Time given be the tenth Day of April, in the Lati- ; 
tude of London, at which time (by the ſixth Propoſition) I find that te 
San is in the beginning of Taurus, er I would know what Altitude te 
Sun will have at nine of the Clock in the Morning. The Index of the - 
Hour-Circle being re&ified for that Day, tum the Body of the Globe 2 

about till the Index of the Hour-Circle lies juſt upon 9 &- te Clock; — if 

then ſtaying the Globe there, lay the Quadrantof Altitude on the Sun's 3 

Place 45 * r of of Degrees between the Horizon and the uns 

Place (counted upon rantof Altitude) is the Height of the Sun. 

| which here I fad wy to — at that time, or at three in the Aſternoon 
for the Sun hath the 2 Altitude (nearly) at 9, 8, 7» 6, Oc. in che. v0 RY 

| ene as.it hath 3, 47 55 65 ke in the Evening. | = 
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. Uſe of th the c 4 lil Globe. - 
< a PROB. XIII. How to find the Hour of the Day by the Globe.” 


This Propoſition cannot be performed conveni.ntly by the Globe only, Sy 


but the Altitude of the Sun muſt be firſt taken by ſome Inſtrument, and 
then this is but the Converſe of the former Propoſition which it pertorms 


thus: The Globe being ſet to the Latitude, and the Index of the Hour 
Circle rectified, turn the Globe about till the Degree of the Sun's Place 


meet with the Altitude, taken by the Inſtrument, upon the Quadrant of 


Altitude, and then will the Index o the Hour- Circle ſhew you the Hour 


of the Day; do the like by a Star to find the Hour of the Night, 


| ROB. VIV. 27. find both the Right and Oblique Aſcenſion, and Oblique 


VDeſcenſion of the Sun. 


The 1 ſet to your Latitude, bring the * of the San to 
the Brazen-Meridiang there ſtaying it; ſee what degree of oo uinoctial 


is cut by the ſaid Brazen- Meridian, and that is the Rzbe 4 cenſien of 


- - the San that Day. So the Sun being in the beginning of Taurus, his 
Right Aſcenſion will be found to be about 28? ; and bringing the Sun's 


Place to the Eafſt-part of the Horton, in the Latitude of London, the 
Horizon will cut tlie Equinoctial i in 13 Which is the Oblique Aſcen- 


ſion, and bringing the Sun's Place to the Weſt part of the Horizon, the 
_- Horizon will cut the Equinoctial in 424, the Oblique Deſcenſion. 


ROB. XV. To find the Meridian Altirude of a Siar, or the Ard. of 


a Star at any time. 


"X's had the Mardi Altirade, techs Globe be ſet bo penn Latitude 
and then turn the Body of the Globe about, till the Star be under the 


—— Meridian, and then the Number of Degrees of the Meridian inter- 


epted between the Star, and the North or South-part ot the Horizon, 


according 25 ch Star is fituargd, is the Meridian Altitude thereof. - 
Now to find the Altitude at any other Hour, tutu about the Globe till 


the Index of the Hour-Cirele be at the Hour you would knowrhe Alti- 
tude of the Star (the Index of the Hour-Circle being firſt rectified to the 


Sun's Place) and then r of Altizude to the Star, and the 
Degree of the Quadrant cut by 


above the Horixon. 
Thisis no . thanto'p] place the Globe in a true Poſition at that Time 


Which i is eaſily performed d turning the Globe (the Index firſt rectified 
. ro the Sun's Place) till the Index point to the Hour of the Day or 


Night; and ſtaying the Globe there, you will ſee all the —— that are 
ow the Horizon at that Time. 
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Star is the Altitude, at that Time. 
. PROB, XVI To hs ra time of the Day or Night, what Stars be. 


ge ones 
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FRO; XVII. How to know the Riſing, Culminating, and Setting of aß 
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Fixed Star; alſo what part of the Horizon he riſeth and ſetteth in. 
Having rectified the Index of the Hour-Circle, and placed the Globe 
according to the Latitude, then bring the Star, whoſe Riſing, Calminatirg 
or ſetting you deſire, to the Eaſt- ſide of the Horizon; then will the In- 
dex of the Hour-Circle ſhew you the time of his Riſing ; then bring the- 
ſame Star under the Brazen Meridian, and there ſaying the Globe, the 
Index will ſnew you at what Hour the ſaid Star comes to the Meridian; 
Lagſtly, bring the ſame Star to the Weſtern part of the Horizon, and 
then the Index of the Hour-Circle will ſhew you at what Hour the ſaid _ 
Star ſetteth, and by the Horizon you may know the Amplitude, as of 
the-Sun. | 5 1 e Ee 1 
| SECT. VII. Of the Properties of the Loadſtone, _ | 
| SR = ee ore, Re LIEN 35 5 
The Magnet or Loadſtone (though ſeemingly mean and contemptible, 
et) for its wonderful ſecret Properties, and for its real Uſefulneſs to 
ankind, and the great improvements that have been made in Naviga- 


tion by the help thereof, may juſtly be admired amongſt the choiceſtt 


Miracles of Nature; and valued above all the Gems 
in e Univetſe. 5 : | | 
Theſe Stones as they are found in divers parts of the Wortd, and are 


precious Stones 


- 
Ia 


of Attractiye and Directive Power and Virtue; but differ not in Pro- 
perty, for they all have the ſame Direction, but ſome mere weak, and 
ſome more vigorus and ſtrong, amongſt the reſt thoſe that are found l 
about China, ànd Bengal! in the Eaſt Indies are reckoned the beſt. Burt 
there are others alſo found in Arabia, ſome at Porto Feraro in the Leuant; 
ſome there are alſo found in High Germany, Norway, Huin, and Bohe- 
mia; and ſome in the Aq of England, and moſt commonly in Iron 
Mines, being ſuppoſed by ſome to be of the Iron Oar, or to participate 
of the very nature of Iron it ſelt; as appears by its Sympathetick -af- 
fection to Iron or Steel in drawing it to it felf, as ſoon as it comes with- * 
in the Orb df its Attraction; for if you apply a piete of Iron to either 
of the Poles, it will there hold it, and at a Diſtance draw a . ſmall piece © 
of Iron, with more or leſs vigour according to the ſtrength of the Stone, 
which may be Artificially augmented by capping each Pole of the Stone- 
with a ſmooth and bright piece of Iron or Steel, into which, as into a 


* o 


Center; the virtue of each Pole (which before was more'diffaſed) will 4 


be coutracted and united, and thereby the ſame Stone rendred mere vis 
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of difterent Colure, Weight, and Force; ſo they have different degrees £ 3 = 
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7 of the Sympathetical and Antipathetical Property. of - the Loadſtone. 8 


When a Needle is touched upon a Loadſtone, the North and South- 


ends of this Needle will apply themſelves reſpectively to thoſe Poles from 
whence they received their Magrdtica Life, to wit, the North end of the 
Needle to the North- end of the Stone, which denotes their mutual Sym- 
pathy; but putting the North- end of the Stone to the South- end of the 


Needle, when it is upon a Pin, the South-end of the Needle will im- - | 


mediately fly away; and if you put the South- end of the Stone to the 
North- end of the Needle, it will alſo diſcover its Antipathetical Nature, 

But a contrary Operation there is yet in the two Needles to that of 
the Loadſtone; ſor if one of the Needles be hung upon a Pin, that you 


apply the North end of the Needle to the North- end of that upon the 


Fin, it ſhall immediately fly away; which denoteth a contrary Opera- 
tioß in the Needle to that of the Loadſtone, and the South-end of one 
will immediately come to the North end of the other. 
I ̃ be ſame Property of Sympathetical Coition, and Antipathetical Repul- 

ſion, is alſo diſcovered by two Loadſtones, floating in two little Boats in 
a great Baſon of Water, the two Poles of either Stone being diſpoſed 
parallel to the Plain of the Horizon; and it you put both the South- poles 

together, they ſhall avoid the Contract of one another by a natural Anti- 


pathy; but if the North: pole of the one be directed to the South- pole of 
— other, they will immediately manifeſt their natural Sympathy one 


to another, and will cleave together by a ſtrong Attraction. | 
It a Loadſtone be confuſedly broken into many Pieces, each of the 
Pieces ſhall. be an entire Loadſtone, having both its Poles diſtinctly of 
0 oh with all the other Properties that were in the Stone before it was 
oken. 5 h | | a 2 "La 
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the Equinoctial, then it is abſolutely two entire Loadſtones; and thoſe 


Parts which were the Equinoctials before are now become two Poles, 


and the two Poles that were Poles before, do continue the fame. 0 _ 
Blut if a Stone be cut Meridionally quite thro” the two Poles, ſo that 
dne Axis is now converted into two; it is alſo become two entire Load» 
tones, the Axis of either of them will retire into the Gravity of ei- 

ther Piece, and if you join theſe two pieces together again, the two Ax- 
is will again become one, which is moſt admirable to beholet. 


But if you cut off a piece of the Stone at the very Pole, in a parallel 7 


Section, the virtue of that piece will immediately retire frongit unto the 


main Stone, and will icarcely have any Virtue at all therein; but apply- 


ing this ſmall Piece that was cut off to the ſame Place again, the Stone 
will forthwith impart the ſame Virtue as was before, into this Piece ſo 
deu off ſo long as it dotk abide in that Flac. 
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The Virtue of the Loadftone. . 1 
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Or, if you apply a weak Stone to the Poles of a ſtrong one, the ſtrong 

Stone will N of its Virtue to the weak Stone, making it to be as 
I 
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ſtrong as its but when this weak Magnet deſerts this neighbourly _. 
Propinquity, the {ſtrong Magnet will draw its Virtue to its 11 5 
and will truſt it no further than the power of its recall. = 
ah To find the Poles of a Stone © aff 8 
Here are ſeveral Ways for the Performance of this Experiment. Firſt 
vou may have a thin piece of Steel about an Inch in length, and 
half of an Inch broad, which being bent circular and laid on the Stone. 
will immediately lie parallel to the Axis of the Stone, and direct which 
way the Poles do lie. Which being diſcovered near where they lie, you 
may find them more exactly by a ſmall piece of ſewing Needle; which 
being laid on the Stone, it it be near either of the Poles, willelevate one 
end thereof; then move it farther and farther, till jt doth ere& it ſelf Per- 
pendicular, and that very Point will be the Pole of the Stone. 
Now to know which Pole it is, you may apply a ſmall Needle of a 
Dial to it, and if the Pole dra the North-end of the Needle, then is 


* - 


that the North Pole of the Stone; and the contrary, +. + 
Or otherwiſe.you may find the Pole by a ſewing Needle and Thread, © 
by hanging it over the Stone where you ſuppoſe the Pole to be, and keep 
it a little ſhort from the Stone, and the end of the Needle will directiy 
int to the Pole of the None. . 
To Infuſe Magnetical Virtue into a Needle, without the help M a Loadſtone. 
Ron being a Mineral of the Earth, and having a Sympathetical Quality. 
J with the Loadſtone, acquiring this Verticity from the Magnetiſm of 
the Earth, bog Sipericd according to the various Poſitions thereof; for 
all Iron, whoſe Poſition is parallel to the Axis of the World, or if it be 
perpendicular to the Horizon, the upper part thereof ſhall have North, 
and the lower part South Virtue; as Bars in Windows, Caſmetits, Tongs, . 
and Fire-Forks, and all ſuch Things; which Virtue they acquire in a very 
little time, ag I experienced by a Fire- Fork, which within 0 days after it 
was firſt made, (being kept in a perpendicular poſture) its upper end did 
very ſenſibly draw the North point of the Compaſs,” and the lower end 3 
the South point; but the longer any ſuch piece of Iron continues in that ü 
Poſition, the ſtronger Virtue it doth contract; ſo that I once made an 1 
Experiment upon a ſmooth piece of Iron, which had for ſeveral Years 
been in a perpendicular Poſture, and J filed the upper end thereof bright, +» 
and touched a ſmall new Needle thereon, the South end I touched upon 
the North or upper part of the Iron, and the North end upon the South = 
or lower end; and I found the Needle to play indifferently well and to 
conform it ſelf to the Magnetical Meridiaag. . 
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* 3 my . a30 eu Dee ns — 


4 Tall oth Fixed dies. 5 


Han % Antivonr: = — —— 4 3 [EE 55101 39 8 
3 Tayl 57M R 2 3044 5 N 74 
Mouth of Pegaſus —, — — — 4 3121 27 108 19 N. 
Fomelbaut — — — 2 41 i $1... * 
_  Marchab,” or Pegaſiis ing. 2 4} 28. N. 

6 8 — — — 2122 12% 3 N 
' Cephuss Knee — — — [-3123. 20] 76 05 N 
Audromedas Hax — 2423 242 28 N 
5 End of Pegaſus Wing nmr - 2123 57113 20 N 


. * Explanation and U of the TABLE o 23 Sun's "Rigbt- Aſc 13 and of the 
T5008. | FIT the Star's Ri enfion and Decknation. * 5 


IN the Table of the S's Right Aſcenſion, che fielt Page contains the firſt fax 
Months of the Lear; the — Pa age the other fix Months. At the Headof 
rſt Column towards the Left Hand are 


the Table are the Months; in the 
the Days of the Month, and i in the oppoſite Column is the Right Aſcenſion i in 
Hours and Minutes. a 


In the. Table of the 5 Sk there are four Columns; ; in the fr rowards . | 
the Left Hand, are the Names of the Stars; ; in the ſecond, the Stars ere 5 


in the third, the Right Aſcenfion in Hours and Minutes; 3 in che ark, 
clination in Degrees and Minutes; N. or S. 

. Firſt, To find'the Time of the Stars comin ypon the Metidian, 2 

The Rule. Look the Right Aſcenſion of the Sun and Star, and ſubtract the. 
Right Aſcenſion of the dun from the Right Aſcenſion of the Star, but if the Sars 
Right Aſcenſion be leſs than the Sun 8 7 thereto 24 hours, and then ſubſtratt; 
the Remainder after Subſtraction, i is the time of the Stars coming upon the Me- 
ridian from Noon : But it the Remainder Exceed 12 hours, ſubtract 12 hours 
cherefrom, and then the Remainder is the time from Midnight. » - 

_ Example 1, Suppoſe the time that Fam el baut comes upon t the Meridian on the 
10tb of Ofober were required. 

I find in the Table the Sar's Right Aſcenſion to be 22 hours 41 min. -and CER 
Sun's to be 13 hours 42 min. which ſuhſtracted from the Sars Right ike, 
2 8 hours, 59 min. the time of the Star's coming upon the Meri 

ernoon.. 

Secondly, The time E given, to find what Star will come to the Meridian 
about the ſame time. 

Te Rule: To the Sun's Right Aſcenbon, add. the time. from Noon, at which - 
the S:4r's coming to the Meridian is deſired; the Sum is the Right Aſcenſion © 
of the Star that will come to the Meridian at that time ; with which enter e 
** of the Star's Right Aſcenſion and Declination, v look what Star's . 
ht Aſcenſion agrees Tick the Right Aſcenſion beforefou or neareſt thereto, 

0 that is the DA fought me: 

Example. Suppoſe March the 27th, I defire'to 8 wat ar vill come an 
che Meridian about 8 at Night. „ 

The Sun's Rigbt Aſcenſion is 1 hour 4 minutes: the time fom Noon 18 8. 
hours, which added to the Sun's Ri ght Aſcenſion, makes 9 hours 4 minutes + - 
the neareſt in the Table is Hydra's 8 . whoſe Right Aſcenſion is 9 hours 12 
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5 | Headlands, and Illands in the World; Corrected by the lateſt | _.. 2 
and beſt Obſervations; accounting the 8 from the 1 i 
. ridian of LONDON. | . 
4 Note, hen the Latitude and Longitude. "I an Iiand is giwem;" - the | 2 
4. middle of the Jland as meant, my ſome Particular Part of it bel 
1. oprees:. 5 Het | bt | 5 
. . 
*] The C of England | cken 8. Point 59 521201 3085 5 | 
Bi Zuchaneſs - A457 55801 20% | 
RErwick 5 5 Aberdeen 57 248 1.356] - 
: Newcaſtle — r 4 Dundee — 56 30 A) 2 36 8 2 
8 9 e ren 02 2 Ft 
| nk — NURS: | The Coaſt of Ireland: N BEE 
LONDON =—— | | Dublin— —— 4 5 


5 North-F oreland - —— 
8 Beachy 
Ibonnoſe Iſle Wl 
WC. * {Portland = | 
Start Point — — Limrick 
| Lizard - | Galway SEE 
3 Lands ey — _ 26D . 06 vos  Sline Head 
_ E Mary's Say - 49 57 5.106 452 — 
3 IVA Hartland- point --151 05. 104 35 I Belfaſt. 


_— Lundy Ille eee 3 ae 4 408 The Coal of Holland and Flanders 
= 8 Briftol 5 32 2 3508. 


: 
IT WR 


| Wexford 
1 Waterford -———|5 
P 
[Cape Clear ——5 


St. David's head — | 5 D ee [ot | 
t. David's 51.55 los 22 8 [Scaw . — 5 20 
3 FBirſey Ie 2 46 og 58 8. Bind —— 54 Roe 532 ” 
3 . : Holy- head —_ 23 T 4 49 | 1 |, = quan 53. 5 E IQ A : 
= _ +... [Liverpool ——63 20 238 e — 53. 8. 8 5 : x 
—_— Wbite-Haven — 4 25 ſoz 15 ＋ e — 53 1 05 558 = 
= - "NL Carlifle —w__— 54 45 -. 402 25 + he Texel — 53 10 dio 595 5 ; 
2 7255 | Amſterdam — zz 21 S* 04 510 334 
Je. 'The Coaſt of Scotland. Fi” [Rotterdam II 55 Zlog 21 2 5 . 
11 Flaicow = 55 537 4 05s The 22—.— 54. 568 8 1 ; 
NE part of Sky Iſlanq 5 7 50 8 21 0 8luyce —— — 51 19 03.50- 
8 3 58 2057-15 Y Calice ————|;0 57. 102-00 4 
$9 oh 2 — 8 023, 705 9 The Coaſt 87 France and Pormgal: 1 
* 8 4 a "5 2 |Diep 149 56 _ o6E| - 7 
3 30 oy Cape de * Hager I W Nloz road. Wh, 
3 a Cas ets | - 
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- 7; Tabl e 71 2 80. —— G 6 4 I o| 
Latitude Lon ir. 1 | ERS A es „ 
8 Places Names. 5. >. M. [D.? . ** Places Names, 12 A. P. N. i Dees 
- A or 32 Athens — —— 85 60 12 1 4 
"F Guerue 149 36 jo2 40 [Cape Martelo S. Fj; 8 5 8 
Morlaix — 8 37 03 50 | of Negropont 38 _ i 45 bo 
' | Uſhant — 30 oz v5 Cape Monte Sancte to oF. 
Breſt - * 23 [04 24 [Gallipoli M 30 
I[Penmark 4) 48 log. 15 Conſtantinople 41 07 
4 Bell-Ifle . 47 20. 10 Sm rna  — -— 38 30 
BH Nantz —— _ 14 49, . Ep elus — 37 54: 
Iſland Dieu 86 408 15 S Antiochetta — 336 40 
> - llland Rec — 13 got 30 J Scanderoon 36 oo 
Rochel —I46 ro 145] Tripoli -— ——— [44-456 
Bourdeaux — 4 508 24% | Alexandriz — 07 £130 
Bilboa — 4 30 007 | Cape Ruſato 33 15 2. 
| Cape Ortegal 44 0 4%} Cape Miſorato — 62 43 2 6 
| Cape Finifter -= 06 00 Tripoli — 2 55 113 
1 Port a Port — 41. 18 20 | Cape Bona 
IzBurlinga- 139 39 25 [Bona — 
| Rock of Lisbon =, 54 110.20.” Algier — 
| | Cape St. Vincent [|z7 o 09 32 | Cape de Tres For 
| Cadiz — — 26 06 | Tetuan — 
Cape Trefalger—— 36 10 105 56 - | Seuta — 
The Coaſt on the Main Continent. 2 | 3 K 
: : than the Straits. of EO E Iſlands within the Straits e 
< Cibratter ae | Alboran e [03 0W: ** | 
s Cape de G Formentaris ——==135 44 La 
Cape Paul 1vĩca 9 5 3054 += 4 
Cape Martin | Majorca City ——þz9 48 so 49: .f. 4 
Barcelona Port Maon Mir ae 
Marſelleis ' | Gallitta— — 37 40 E34 %% - 43 
Sardinia 8. end 39 12 {c 834 -— 
-| Corſica N. 2 57 2069 45 | + <7" 
X 2 143-34 $j09-3 to -— 
3 06 10 8 fe 4 | + 
8 2 44 10.05 1 8 Se 
avento 8 * 
SR — 38 eB S... 
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1 | 1 Places Names. D X 15 : Places Name E. S Longit, | 
| — | No — 868 20 a8 "The Cadary 1Nands. > ö — . 
= 1 35 20 | Ferro 1 — — 0 : 7 12 © 
* — 5 Cape Solomon, El FF | real | = 7 257 24 
| end of Candy 867 © — 28 2 5 48 
| Rhodes City —— 136 40 Tet * 20 Bhi 45.%1 
Welt wie Comme. 2t * —.— tt 4 00> | 
2 Eaſt end of Cyprus 35 35 1C 5 bs 32 509,15 3408, 
| 4 anaria — 227 55 8 15 30 8 
. SOM . Ihe Coait of Barbary and Guiney: Fortaventura 27 54.1 
* e , wy $113'24F 
4 | * Ae ä 40 Fr Lancerota = — 28. 32 12 54 
= : 8885 52 3 43 . 25 Cape de Ver e flands. 
C oo ERAS 4 % 10 W — 2 109 7 0 
A Cape Bajador 6 12 14-30 f St, Vincent irs 55], {25 15 
| + | Cape Ordo f 41 [15 50 2 Loci —.—11 45] 2:24 58 1 
Ine Blanco. e 10.19 St. Nicholas — 4 3.24 22>] 
DM Senegal 15 16 15 40 8] Brava  ——4 75 ＋ 2438 
I | Cape de Verde 4 30 216, 2688, | Fuogo '——=—|14 44 f 24 % | 
4 wa River Gambia ——[13 18 Sþ15' 208 <4." 3 7.23 7? 1 88 
1 '\ | Serralion . 8 365112 15 Ile of May KEN bf: 1 822 of Tr 
; 2 4 4 onſerado 5 1 05 * 9 20 2 Ifle Sal — X 16 4 152 021 
. | Cape Palmos ——— $384 5-30 -- | Sorts con * all 1 
5 I Jaque Jaque — 4 168 2 39 3 Jouthern . 
Is Ire 4 f o | Mal TT 75] 355 | 
A River Volto — . 30 [St. Helena 5 40 
. Riyer Formoſa— 7* © | 7 42 ] Farnas 11 55E 
5 I Cape Fermoſa ——| 4 40 [8 . © | Princeps 11 OE 
New Callabar [ 4 12 . 25 f St. Thomas. 9 58E 
Bo», Ind Callaba ———| 4 18 11 32 . 9 28E 
I iver Camerones — 4 2 13 fo "The Coait 0 7 
1 2 | s eee Angra 8 42. 1 2 * in the Eaſt Indies 
Ir e 1 5 -[12 20%-| B Elperanceſ3q 259 
> 8 —e—.—— 8 5ights 569 rintes 3 528 
3 —> -» [Cape St. Thomas — 2 10 F114 23 | River > — 
0 Secos n . 3 
5 | | r Cape Baſſos 1 % 
farm, 1 — 5 8 
G0 4a FEES 22 
Cochin. . ————| 9 59 


AE 6 LatitudeſLongitud. 
Places Kant | 6 2 Places: Names. = M. 6. M. 
| 2 I Java Eall- end 8 87112 2 - 
; [Dew Point 5 —.— 5 ++ 04 a b 
. | Banca S. end | . 
Cape. rn rneo S. poi | 
Benga — * & 8 
Cape Negrais Bandy > a? Wa” $4 
5 e — Celebes3 North 
i Siam nnr. "ag y-_0&. ; . 
| Cambodia Entrance— — 8 : 
Cochin=— DA 8 
Amoy * Quemoy - v. . W. point 
: Lage — | Anain L. prine ; 
— — — roſa F S. Point 22 O 2119 30 
— Iſlands inthe Eaſt-Indies. F N points 232 — — 
| Madagat& or 26-06 | 46-20 P iſcadore l3——123. 30817 25 4 
Lin 4 10 5010 | Hand (adh 475 . 
INMayetta ———12 10 4545 12 Ee os oy: 
Fog” etta 3 | Japan . V, point 9 10 126 
| Mohitla ——_—— 4.4 ; . 
Comero 11 50 43 44 The ea of Amerizain 3 
St. Juan de NovYv?a 17 30 8 4235 from Calliforvia ta Cape Horn. E 
| Mauritias 9 05 54 55.05. Cape Sf. Sebaitiar{z2 40 1129 35 57 
Pigo Royes —— 4 Luca——23 25111 ;- 6 3 
| Romiras de 29 05 8 66 56 Cape Corriere [19 40 Jr 10 30 5 
Amſterdam 9 598] 74 24 Aquapuleo — 7 o. 106428 , 
St. Brandon PL 38 8˙ G4 30 | | Aquatuleo - — 27 OL, 3 
Digo Gratioſa 8 42 59 05 Guatimala 4 2 2 gs 2 | 
[Quabellaaao 3 49 N een — 8 wh 82 18 4 4 
Sag ä 5 2 72 — — roger 3 28 80 68 2 
Vas Rays 72 Iſands of Gallopeg : 0. 90 10 A 
at N. end P/ 05. + 73 05 Cape del Agujo 16 83 508 | 
Mldivia $ S. 1 00 76 4 pal | — 5 —Þ2 20 25 705 ; 
_ | Malique - ae 4 B63 — HAM ; *- 12% 74 108, — 
Senat ————— A 55 2708 | La Serena 44 40 ff 78 3222 
IAbdeleu 112 10 f 22 Inland Juan Fe 33 20794 86.48 | + I 
--- | Caps Gallo in Zelean 12 27 = 45 ® | Baldivia =—— 39 3581 81 260 | : 4 
Yas de Ambers 00%} 72 30 Port Steven 45 50 8 82 36 : <0 
I | Andaman, * ef 51 | Cape Vitory ——|;2 1 83 20 < 7: 
© | Nicobor  ————07 0 92 55 Gp Horn — 2 58 22 hy” 
„ Verkins Iſland, D 
p Nita Id —— CY | 99.32 | 8 — 
| Magellan E. entranceSt 58 of 75 os 5 
River Julian — 405 74 5 A $5263 
| [Cage lanco near 5 
River Camarones / $46 2 72 5 
I Buenas AiresR. Plata 36 10 2: 57 30 
7 ber —a 8 55 £1. 51-406, 
| eee 47 72 


T e | Places Names. | I T p 
> * Plates Name tn, M. 1 5 ; e 
e — rg fe. 55 Port Royal P is 07 93 s | -: 
8 Cape Trio NN” 8 8 3 5 Eaſt end of Cuba mags 22 
TE Spiele Sancto 19. 7 1 g= Havana —— 2 0-8; 485 . 
1 n Hondy  ——|22 2 5 4834 
"BE Bay Todus Sanctus K. e — 8 : Canoe. Antonia 21 509186 328 2 
| IR. St. Franciſco, — 12 55 8 3 1 Bahama Idands. ny 2 
8 e St. Auguſtine | 8 5 $135” 3, 3 — — i 
5 Cape Roque 5 8 ITE — al Ki 1391 
5 T riſtan de Cunha - 137 $5 78 38 & Bahama Bank N Poin 28 22 is : | 
” Trinidad — 20 30 30 — Bahama Iſland 127 2 7 1 | 
I is 4 he Coalt ot the he Main Continent, . Abate . = la 1 wi 75 27 . 
| * — —.— o Androſs N. Point 425 13 79 0 
Tees: IT A3Nazongs —— 2 O, 9 | Provitche g ο 7 45 5 
. Ser re | 177 8 | illathera S. Point 24 205656 5 58 
Jurnam . [Cat 1ad 24 25, 7% 20 : 
Yo _ | Oroncque —— 8 15 8 8 Watling Iſland 24 O7 274 508 
48 -Coquibaci—— 85 Rum Key e 25 97%, It - 
© | Cartagens —— 1 [Dun ———cJz r 0 
8 3 2 Crooked Iſle N. Poim 23 03 874 — 55 
i FF Atkins Key. 2 00 Blog 15 
be: 8 Cape Catocha * x08 20 & | Merapervouz — 21 37 74 40 f. 
e Campeche —— * 4 127 1 Atwoods Key ——— 23 09473 30 
La era N — 35 French Keys — 22 40 73.35 
. FEſontide —— 84. 48 PMayaguana +. ——122 35 [73 % 
3 Cape Florida — 24 4 >. THogltyes — 13 3 50 
oo 125 4 n 8 I be Caribbe 1 Iflands, 4 , Hyneago — 520 57 73 20 
—Uñt 141— öñ—ͤ— ny Q5 150 5 Cancos- bank N, Point, 21 50 71 15 
EIB obago ——|1 10. 159 20 [Turks Ifland. —2¹ 35 ho os. 
„ e e 30 - FAbrotho N. Pom 41 40. 168 go. |, 
(a tbadoes — 5 10 58 [Plate wrack 29 20 168 "ag 9 
Ae Vincent 2 159.22. The »Coaſt of Carolina, Vir F 
bY w SF . ucia — 13 52 ö 2 2 Mary-Land, Penſilvania, 2852 = | $ 
= I Martinito = —|14 48153 27 land, and 8 T- 
fee f . eee e 1 
b 2 IF METS ths - MNMarigalante — 33 5 | re = u Aſhly River, 7 — 
I Monſerat — — ³ 40 8 8. ear = oo - 
2 Ae FA 198, Cape Charles ——37 14 
"6 Nevis ES — 7 00 = 80 F 8 Hini 55 > 049 
N . 325 59. 23 5. Lom Iſland. ——=<o 
I Barbuda e eee . 
1 holome w [17 54 450 45. [New Vork — 8 
REES; "24 e a — "2 15 05 © 49 2 „Ae N bw by 50 
. ONES: | Anguilla /* — — 7 18 13, 62 734 ; 4c: * 2 3 4 
IIB St. Cru I |62 35 | hand Sable Rer. 
: CO *] Bieq — _ 00 A 17 S Brican/ | "5; 7 is | 
OT 6 7 860 St. ohns 18 33 (64 25 93 15 
r 185 B 89 15 e 1 N 
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| A Table Latithde and Longitade. 25 4 
5 Places Names. B | «Plates Names N 1 3 
Pd. Belt Ifland 5 F 40. V+ hules- Dead 5 DM . ky „ 
Cape St. John tf 2 hg 35 | Hopelflind — 18 [23 35 — 
| Cape Bonaviita — 29 118 252 3 [Cherry pr Bear Iz: 70 22 0 1 
Trinity Bay 8 27 8452 15 A Admiralty Ifland— 74.35 4807 22 - 
Conception Bay —— 47. 55 F 3205 Arp: Borrougl ' — 75... 9 50 2 
St. John's Harbour 7 28 8151" 25 848 ape Cande no 585 35 3 | 
{Bay of Balls <———217 40 Z1;1 .- 68 | Catthofe=— . 77 02-307: 4 
By Cape Raze= — . 35S 51 25 2 Archangel Bar A +3 - 35 14 tr 1 
2 Cape St. Mary — 10 8 20 Crols Iſſand — 58455 2928 | 
i, Ay pt — — 17 57 - 53 8 Sweetnoſe — 9 8 4575 23} a 
2 ds 2 is [Riduyn- — 853 422 
Tue Ta ot Tudors Bay and Straits. North Caj "MEWS: * 25 £ 5 15 =| 
| Bars Ih ͤ [650 [Tr ITN 5718 408 4 
| Cane C £44 romſound — 8 1 42894 4 
ape Charles — 35 75 20 Loeſe 70 18 116-5 4 
- | Cape Walkngham 3 15 % 40 | pts S. W. Point 5 47 | 35 — 
| | Mansfield 1. TAKIN, 2. 20 [8&' 50 ar ek ———|5.o | 40 "Ml 
2222280 ͤ TT 
Ruperts Rirer- 451. 1 "+ hb Nero en o 16 | 5 40 e 
Albany River — 328 864 7 42 Naze of Sn pant 50 | 7 22 | 
The Cubbs — 4 15 382 on nd 
C. Henriet. Maria. - [55 78 84 284 A Baldek Sea, - 
Fort Nelſon —— 7 5852 478 | 8 A 
en 2852 5% Larwick 6 58 54 4 a 
Cape Southamptory . j61 57 * [88 30 8. Cbriſtiana 59 10 5 20 
(| Shark Point ———— 64. 27 483 20 f˙] Maeſterland — 7 58 he 47 1 
1 Nottingham I. 64 38 59 47 | Sottenberg 57 33 12 $3 
12. FS Forcland (53. 32 73 57 Elſinor — ss o 12 4 
Reſolution I. — 1 55 - 165. 50 Copenhagen —|55 44 [12 : 
| Cape Farewell ——$9 10 . 46. 35 JValſterborn 55 20 12 5 
The Coalt of Tecland; Greenland, Nova | Kalmer ——{56 40 [16.40 © 
\- Zembla, and-the Northern Illes. [Stockholm 204,118 257m |. 
| Pan Roya 86 27 fl 17 | Wyborg 9 20 8% 25 [+ 
Bargazar Point 66 30 1 12 Petersberg 59 25 8429 58084 
Whales Back 5 27 fle 05/5 | Narve 65 390128 148 | 
Merch. Forchnd—— 63 20 [1405 8 Reyel ——— lo OE A 
Halliford 64 30 24 15 Riga 66 5 h 508 | 
Fair . 10,126" 45 Derwinda — |... F 
4 Grimg iſland + 166 51 $17. 45% Conning sberg * : FE 3 
] Weſtmania Iſles ——|63 55 8118 10 f. Dantzick z H 22 LY - 
| Hes of Fero 2 Gl „ Wisbuy in Gotland — 7 2 1 
2 ren ' : 1 
s Ms or CS 71455 8 [ 
Point Lok-out — 76 40 f. 
Horn Sound 77 23 
Fair Foreland 79 18 
Hacluits Headland 79.55." 
Heliee Sound 79 15 | 
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- The Explanati py Preceeding Table 

- In each Page there are Eleven Co os The Firſt ſheweth the Day 
ot the Month, The ſecond the Day eek, The third ſome Remarkable 
Days and Southing of ſeveral Stars at Midnight; as you will find againſt 
April the fourth, there ſtands, The laſt in the Great Bear's Tail, which ſhews that 
the ſaid Star comes to the Meridian the fourth of April at midnight; The 
fourth Column ſhews the place of the Sun for the firſt Year after Leap-Year, as 

againſt the ſaid fourth of April i in the fourth Column, which is under firſt Lear, 
you find the SunsPlace in V 25 28” The Fifth Column ſhews the Suns Dec. for 
the firſt wy pe {oon & aforeſaid fourth of April under Firſt Year, and @ - 


Dec. you find the Suns Declination 9 51. North. Aſter the ſame Manner under- 
ſtand all the Columns, where to avoid the trouble of Reckoning whe- 
ther it be firſt, Second, Third or Leap-Year, you may find the Year at 4 Top 
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i * any Diſtance not exceeding I0000, and to every Quarter- Point of the * 
Com * IR px 17 5 » - ma, | 7 by 
ſtands at the Head and Foot of the Table; at the Head it be- 


guns at 4 Points, ſo 4 4 Points, 4 3 Points, increaſing backwards to ) 3 Points, 


The Diſtance ĩs placed in the two outermoſt Columns of each Page, under the 


e Left hand Page, beginning at 1, and increafing to 50; on 
the Right-hand Pape, deginning at 51, and increaſing to 100. The Difference 


85 | : of Latitude and Departure ſtands under the Courſe at the Head of the Table, 
-  - and over theCourſeat the Foot thereof, diſtinguiſhed by the words, Lat. and Dep. 
1. In this Table, if your Diſtance exceed not 100 Miles or Leagues the Diffe- 


rence of Latitude and Departure will be given in Miles or Leagues, and 100 
Parts of a Mile or League : But it may ſuffice, if the Difference of Latitude and 
Departure be taken only to Miles or — and tenth Parts of a Mile or 


League, with this Allowance, that if the Parts be 16 or more, inſtead thereof 
let down 2 Tenths, (which is zo hundred parts;) if 26, or more, 3 Tenths; 
itzs, or more, 4 Tenths; if 46, or more, 5 Tenths; if 56, or more, 6 Tenths; 
5 if 66, or more, ) Tenths; if 76, or more, 8 Tenths; if 86, or more, 9 Tenths; 

ts, or more, then make the Miles or Leagues of Difference of Latitude or 


Departure 1 more then they are in the Table : As for inſtance, inſtead of 19. 


16, ſet down 19.2 Tenths; for 27.2). place 29-3; for 49.59, place 49,6; for 
- for 52.78, place 52.3; for 76.96, place 77; for 78.96, place 79 Miles orLeagues.. 


2. Ifthe Diſtance be above too, and not exceeding 1000, this Table gives 


wy 


the Difference of Latitude and Departure in Miles or gues, and tenth arts, F 
being taken out at twice. | "NS \ wh 


+3." It Wis Diſtance be more than 1000, and exceeds not 10000, the Diffe- 


rence of Latitude and Departure is given in Miles or Leagues, as ſhall be 
explained by what follows. 5 I „ 


| This Table is very uſeful in the reſolving theſe 6 Problems in Navigacion fol 
the Diſtance either given or required 


Problem I. The Courſe. and Diſtance given; to fad the Difference of Latitude 
Nee and Departure. | 3 


9 


Example 1. 4 Shit: fails M. S. W. 2 O Miles; to d übe iference of 
i e and the eee — 2 2 of ER fo | Differ 7 
On the Left-hand Page of the Table, over 
Miles diſtance, you will find over the word Lat. 14.51, and over Dep. 4.85; 
ori 5 oth being contracted according to the firſt Rule foregoing, ſhews your Dit 
0 , to 


_ 


6 Points, and right againſt 50, 


| 14.5 Tenths, and your Departure 47.8 'Tenths, as was required. 5 
Example 2. 4 Ship ſails E. by N. half Eaſt, 125 Miles; to fond the Difference of 


Tlhuhis muſt be taken out of the Table at twice, after this following manner. 


% 


| <.» 


| The Hſe of the Table. „ 
To perform this, you muſt account. 1 at the beginning of the Table to be- 
10; and 2 to be 20; 3, 30; 4, 40; 5, 50: And fo 10 to be 100; 17, 4100 ü 
12, 1203 and 20 to be 200; 30, 300, 40, 400; 50, 500; 6c, 609; 70, co; 3 
Bo, 800; 9, 900; and roc at the end, tbe e hs | 7. 0 ..c 7 5. 
According to this Direction, againſt 12 (which ſtands for 120) on the Left: 
hand Page, over 5 + Points, ſtands 1. 18 over Lat. and 1 [.94 over Dep. which _, 
done, according to the ſecond Rule before given, your Difference of Latitude 
is 11. 8, and your Departure 119.4. Then take out the Diff. of Lat, and Dep. 
for the Remainder, which is 5, according to the firſt Rule aforegoins, god bes 2 7 ho es 
rer the manner ot the firſt Example of this Problem ; ſo you will End VS tome 5e 
of Latitude to beo. 5, and your Departure 5.0: This done, ſet them down, ang | 


add them 2 after this manner. 0 
5 5 2-5 Lats | Depp | 
120 —— — 11.8 ———— 119.4 
© Cm — 5.0 : # 9 7 8 
rr nn OS 
Sa that your Difference of Latitude for the whole Diſtance 125 Miles is 12.3 
Tenths, and your Departure 124.4 Tenths. _. . : + 


Example g. A Ship ſails. NM. by, N. 5 Weſt, 976 Miles; to find the Difference: 8 
23233 ͤ Bd ͤ — OY 
Under 3 5 Points, and againſt 97 (taken for 950) ſtands 77.9 1, and 537. 883 mY 
that is the Difference of 12 779.1 Tenth, the Departire 3778 Tenchs. 2 
__ 6 ſtands 4.82, and 3.55 that is, the Difference of Latitude 4.8 Tenths; __ 
e Departure 3.6 Tenths; which added together, makes the whole N 
of Latitude 783.9, and the Departure 381.4. VVV 
Example 4. 4 Ship ſails N. E. by N. balf Eaſt, 5968 Miles; to find the Diſfrense 
| Topertorm this, you mult account x at the beginning of the Tableto be 10 
2, 2003 3, 3003 4, 400. And ſo 10 to be 1000; 11 to be 10 % 
1200.3 F3, 13003 14, 1400 80 20 to be 2000; 30, 3000; 40, 4000-7 0, 
35000; 60, 60 CO; 70, 17000; 80, Sooo, 90, 9000 z and 100, 10000; © 8 5 > 
According to this Direction, againſt 79 (taken for 7900) and under 3 J Points 
ſtands 6107. for the Difference of Latitude, and 5012. Miles for the parture, . _ 
accordipg to the third Rule. . Then take out the Differences of Latitude and 


„ 
2 


Departure for the Remainder 68, according to the firſt Rule, which you ſhalll 
find to be 52.6, and 43-r ; ſo the whole Difference of Latitude is 6159.5 Miles. 
' and the Departure 5055.1 M.. > :.. 

= l | and Departure.  __ © W 8 r 
Example. A Ship ſails N. NM. half Mat, until ber Difference. of Latitnde be 14.5 5 
Leagues; to find the Diſtance, and Departure. „ e AY 
Look over 6 Points the Courſe, in the Column of Latitude. until you find x 
14.5 and right againſt it you will find the Diſtance 50 Leagues. and the De- 


# 


8 * 


Parture 47.5 Leagues. - "26 
| Problem III The Conrſe and Departyregivenz to find the Difference inde.” - © 
| 8 40 | 5 Funn ; "and" the Diſtuute. — ä — 8 * „ ” Ar Example — % 2 


"23A « newt OR | Thelſe 4; my Table. 
the Difference of Latitude and Di tance. 


and 8 againſt it you ſee 52.6 Leagues, tor che Diſterence of Latitude, and 
2 TIE Anu, oe for the Dittance. 

, Fee, "Exam le. A Ship ſails 30 Leagues between the South and the Weſt, until COA PIR 
1 of Latitude be 14.5 Leagues; to find the Courſe and Departure. 


ture to be 47.8 


to find the Courſe and Difference of. Latitude. © - 
Look over the ſeveral Columns; in the Table, until right againſt 80 the Di- 
= | ance, you find 53-7 in the Column of Departure ; 
=. or N. W. by N. 2 W. and the Difference of Latitu 


e(in the Calumn of 
right again $0) to be 59.3 Leagues: 


titude, 


3 5 IO. VL The Oer, of Ladirnde and Departure being given, fd the Courſe 


D ancee : 

8 „ Frample. A Ship ſails 3 the North pr the Eaſt, until ber Difference of Lati- 

+, - -_* thdebe 56:3 Leagues, and ber Departure 5 1.0; to find the Courſe and Diſtance. 
Look over your ſeveral Columns of Latitude and Departure, until you find 

r 36. 3 to ſtand againſt 51.0, or the neareſt thereto, which won be under 3 3 Points, 

2 9 which makes the Courſe N. E. by N. 4 E. and i it ſtands right againſt 70 Lag. 

wuhhich is the Diſtance required. 

P ROB. VII. How to work a Traverſe by the Table of Latitude and Departure. 


=. exact, than any Inſtrument commonly uſed for that 2 

8 Example. A Ship ſails S. W. by S. 37 11 30m. then &. E. by S balf 
E. 47 min. thay M. by N.59 min. they . N. W. 62 min, then S. NV. M. 27 min, to 
e 3 of Latitude. and Departure, and the direft Courſe and Diftan ce from 
t Place, | 


Set down the ſeveral Courſes and Diſtances, as in the following Table. | 


e "$6; by. half E. 
2 I Welt by North. 
— {| Weſt North Weſt: | 
.  . + South Weſt half Welt. | 2: 


Example. A Ship fails S. . by &. 3 H. until ber Departure be 47. 7. Leagues; to fond | 
Look in the Column of Departure, det 1 4 Points, until yo find 47-7, 


IV. The Di . of Lat. and Diſtauce given ; bo find the CN and Difartare - 


- Thanh over your ſeveral Columns in the Table, until right againſt -50, the of 
Diſtance, you find 14.5 in the Column of Latitude, over the Courſe, which 
will be 6 & Points; — in the Column of rn you will find your Depar- f 


PRO B. V. The Diſtauce and Depart. given ; to fd * Courſe: and Dif. of Latitude, ; 
RE A Ship ſails 8o Leag. North Weſterly, until ber Departure be $3*7 Leagues ; 3 


over it you will ſee 3 4 Points, 
ad * 


Theſe Tables in the working of a Traverſe, are —— readier and far more 


[1 
A ' ds ds a ma 


— = 4 1 


N 8 of Latitude and Departure, N "=, N. 5 | 
Then by Problem r. Find the Difference of Latitude and Departure for thoſe | 
Courles and Diſtances ſeverally, which place in their proper r agony Ifthe : 
Courle be North-Eafterly, place the Difference of Latitude in che North Column 
(under North) the Departure in the Eaſt Column, (under Laſt :) If the Courſe 
de South-Eaſterly, place the Difference of Latitude in the South Column, (under 
ut h) and the Departure in the Eaſt Column. If the Courſe be North-Weſterly, 
place the Difference of Latitude in the North Column, and Departure in the Weſt 
| rn; If the Courſe be South-Weſterly place the Difference ot Latitude in 
the South Column, and the Departure in the Weſt Column. 
As for Inftance in the foregoing Table, the firſt Courſe is South Weſt by South 
the Diftance 37: Becauſe the Courſe is South Weſterly, you muſt place the diff: 
rence of Latitude 30-8 in the South Column, and the Departure 20. 6 in the N 
ist Column, as you ſee in the Table. 7... Rr 2 AERO 
I The like is to be underſtood of the reſt. Having found the Difference of 
Latitude and Departure for all your ſeveral Courſes, and inſerted them in their 
proper Columns, you mult then add up your | North, South, Eaſt and Co- 


lumns ſeverally and ſubtract the North and South Columns the leſſer from the = N 6 4 


greater; and likewiſe the Eaſt and Weſt Columns. So in the Table, the Sum 
of the North Column is 35. 2, of the South Column 122. 4, of the Eaſt (o. 
lumn- 37. 4, and ofthe Weſt Column, 156. 7 ; ſubtracting the NorthColumn from © © 
the South, the Remainder is 85, 2, the Difference of Latitude Southerly ;-and 
ſubtracting the Eaſt Column from the Weſt, the Remainder 119. 3, is the De- Bad 
paſt FEE: =o IEEE INES; SA; Wee Bo „ 
Having the Difference of Latitude and Departurg,you may find the Courſe and 
Diſtance y P rob. 6; But in this Example, ule your Difference of Latit ude — 
87. 25 and your Departure, II 9. 3, out- run the Table, that is to fay, you can find 5 | 
no ſuch Numbers in the Table, therefore take the halfof your Difference of Lati- 
tude,” which is 43. 6, and the half of your Departure which 59. 6, According to 
the Direction in the fixth Problem, over 4 3 Points againſt 44. f, in the Column 
of Latitude, you ill find 59. 4, in the Column of Departure, (which are the two  - 
neareſt Numbers in the Table) and in the Column of the Diſtance 74, which be- 
ing doubled, is 148, the Diſtance ſought. The Courſe is between the South and - \ 
the Vet, becauſe the Difference of Latitude is Southerly, and Departure Wift. 
 erly, therefore the Courſe is South-weſt J Vat, which was required. t. 
But one of the Principal Uſes of this Table is to determine the Difference of 
Longirade inDailyReckouings, by having the two Latitudes and Departure given; 
which it performs with all defirable facility, And is alſo very uſefil for the ealy 
forming of a-Sea Reckoning or Journal, as ſhall be inſtanced in thisfollowing m_ 
ble, being a Journal from the Lixard to the Barbadoes. „ f 
i Soarne of or Voyage, intended by Gd s* Permiſſion from the Lizard in Lat. 5 
J min, North, Longitude Weſt from London 5 deg, 14 min. To the Iland of © 
Barbadoes, in Lat. 13 deg. 10 min. North, and Longitude from London, 53 - + 
deg. 3 min. Vet The Difference of Longitude 52 deg, 49 min. The Courſe South" - 
49 dep. 53 min. Wiſt or C. V. ZV. fere. Thb Diſtance 3422 Mil. The Lizard- 
bears North Diſtant 25 Miles, March 22 1716. 1 Fa ILY 
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| ence of Latitude and Departure of of everal ty, e 


the Latitude by Dat RES the tenth th e Eat 
the #2 Diff. 


koning, to any that have Reaſon or Authority to demand it, 


| particular account of that-which they take of th Board 
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Now the manner of proceeeding in r e by the help 
3 Latitude and Departure is very facile, as follows; the 22d of March at Noon, I 
iind che Lrard to bear North, and to be diſtant about 25 Miles or Minutes; 
therefore I am to the Southward ot the Lizard 25” ; which 25 I place in the South 
bt. > Column, and that makes my Latitude 49-30%. ] n 
352", Phe: p20 Du my Courle is 8. W. and the Diſtance 112”, to find the Difference 
f Latitude and Departure by the Table of Latitude and Departure, according to 

Prob. 1. The Difference of | inde is 79.2, and the Departure 79.2: Becauſe 
dhe Courſe is South:Weſterly, I place the Diff. Lat. in the South Column, and my 


EE Departure in the Weſt Column, 75”, or 1* 197, ſubtracted from 49 30 gives the 


u to fudthe Difference of Longitude. 
EE To find theDifference of Longitude, in the two laſt Columns you have both La- 
Attudes 48? 117, and 49* zo! (rhe preſent Latitude, and the Latitude of the Day 
before) and the Courſe 8. W. by whick you may find the Diff. Longitude. accord- 
3 2 27 s 8 ing to the Proportion in Cbap. 6. Prob. Zo of Mercator's Sailing 300 ſaying, as Radius - i 


do the Meridional Diff. Lat. So is the Tang. of the Courſe, to the Diff. Long. This 
Peoportion being wrought by the Logarithms, or Gunter's Scale (which may ſerve 
=. '-inthis Oaſe) you will find the Diff. Longitude 120“ which place in the Weſt Co- 
lun, becauſe your Courſe is Weſterly... . . 
BY The 24th Day is wrought after the ſame manner of the 23d. having the Courſe 
kad Diſtance given d find the Diff. Latitude, Departure, and Diff. Longitude as 
OBE — y %⅛ w Wo 
And here we thought to have entertained the Reader with Directions for finding 
the Difference of Longitude by Inſpection, in the Traverſe. Table; but ouf Tables 
iin this Book _ only to every-Quarter Point of the Compals, it is not ſo fit for 
® _ -- that purpuſe, and therefore {hall rather recommend the Learner to the laſt Edition 
1; of the Mariners New Kalendar, where there is a Traverſe Table to every Degree, 
and Directions at large, for finding the Longitude thereby, 
BE” - How to correct your Reckoning by Obſervation of the Latitude. 
901! the 24th of March, by. a good Obſervation, I find my Latitude to be-47?, 
BE whereas by thy Reckoning I ſhould be in the Latit. 45% 15”, ſo that the Difference 
is 157, more Southerly : The@foreto correct my Latitude, I place 15” in the South 
HOolumn, which ſubtracted from 4) 15”; makes my Latitude by Reckoning to a- 
gere withithe Obſervation. To Correct your Departure, ring confider, he- 


[ 


er the Fault may be imputed to your Courſe, or to your Diſtance : If your Courſe 
be well ſteered, and you find no Current, nor any Variation of the Compaſs,' then 
© your Diſtance is faulty; but it you cannot truſt to the Courſe ſteered, then your | 
beſt way is to correct your Latitude only, not medling with |. yaur Departure.” III 
tdtthere bea Current and you know which way the Current ſets, and how faſt, then.. 
allo tor it, as you are taught in Page 58, of this Book. But if you only by ſome 


1 probable Reaſon conjecture there is a Current, then give what allowance you think 
meet in Diff. Latit, and Departure, and ſee if that will reform your Reckoning in 
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Diſtance, you m 


dional Difference of thoſe Larieudes, ſo is the Diff. in the Deren to the 


Sum of the South Column (leaving out 15 minutes, the Error) 164. K minutes, 


the Logarithms will be, 


2 the _ 
- 4 W> N 4 * L 4 * 
* 2 9 W 
* „ 4 43 * of a 
Faw bf "re. , 
> * x 
-s bag « 


"Fw to 2 e at- Yea. £ h | Ela 2 
your Ledde If fo, you have gueſſtd well; but if it will not, it is to — po. 
e of, 


{ed thar you arg miſtaken in_your conjeckure, or that chere is ſome other c | 
this Error in your Reckoning, 2 1 
If the 8 varies (as moſt commonly i it doth) then finding what the Vatia- | 
tion is, and which way it is, you muſt allow it in the Ship's Courſe? Bur if you- 
cannot impute the Error to any of theſe, then ( Laid before) the Diſtance is 
faulty; and this is that which uſually makes the Difference between the Lat:. 
tude breed; and the Latitude by your Reckoning: And this I take to be be 
Cauſe of the Error this 24th Day of March, and generally i in this Reckoning. Wy 
Now to correct your Departure and Dif 1 when the Error is in che 1 
aft add up the North, South, Eaft, and Weſt Columns," from the Day. + _ 
that you correct, to the beginning of Jour Journal Tables, if it be the firſt Correc- 1 
tion you ha ve made, or from the Day of Correction to the laſt Correction; it it be 


the ſecond, third; fourth, Correction, &. then ſubtract the Sums of the North and 


South Columns from each other, and likewiſe of the Eaſt and Weſt, and ſay by tbe 7 
Rule of Proportion: As the Diff. of the North and South Columns, „to he 


Diff. of the Eaſt and Weſt Columns; ſo is the Difference between the Latitudes bß 1 
Obſervation and Reckoning, to the 'Diff. in the Departure ; and for the Diff. Long. 


As the Diff. between the Latitudes by Obſervation and Reckoning, to the (DE Y 


in the Longitude. I Fay 
Example. 'The 24th Day you will find the Sum of the North Column oo, „ 


and therefore their Difference is 164.8. The Sum of the Eaſt Column is vs win. 7 4 
of the Weſt Column 124.9 and their D Fas. 9. "Then the Operation by | 


' 
* * % 
4 p 


eee "oh 1 
As the Dif. of the North wi South 8 — — 164.8. 7.78304 5 5 4 
To the Diff. of the Eaſt and Weſt Columns x!⸗⁊.x3;.᷑́̃r 124.9. 2096 50 1 
So is the Diff. between the two Latitudes, — — 15.0. 1.1716 2 3 
To the Difference in the Banzer — — — — 11.055 — 


ped —L— * 


Place this 1x Minutes in the Nest Column, becauſe the Sum. of the We N 0. 
umn exceeds the dum of the Eaſt Column. = 
"a an we e the Tenths of the Departs, 's 45 not to be te. — 
e — * Operation * PR Differone 3 in che ee. i eee 1 
The two Latitudes are 47 deg, 15 min. and 47 oo min. * kick; 5 | 
E of Meridional Papts you wil find the ond I 1 LE > ann., 1 4 
1208 77 + Ar. - 5 ; 
As the Diff es the two „ 150 — FS. bw 


To the Merid. Diff. of thoſe Lat. — — 22 — —— — 3 — 1. r 
80 is the Diff. in the Departure, ———— 11 =—— — 2 
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# b I» SES "This 16 is placed in the 775 Column, becauſe the Departure is W/terly, 
Alter the ſame Manner are the Corrections made in this Journal ont 


ES be in the Computation of the Diſtance. 8 5 
If your Ship fail ſeveral Courſes in 24 Hours, you muſt find your Diff Lati- 


bo - the Table of Latitude and Departure; your Diff. Lat. will give you what Latitude 


Day before at Noon, and the Lat. the Ship is now in, by which you may find the 
of Mereator's Sailing. Then for your Diff. Longitude, ſay, 
eee Diff. Latitude found by the Traverſe, _  _ + 
| OT the Diff. Latitude in Merid ional Part: e 
Soso zs the Departure found by the Traverſe, - + 
5 To the Diff. Longitude for the Traverſe. 


Four Voyage. 


Difference of I angirude ſought. - 
In this Journal the Sum of the Weſt Column of Longi 
Sum of the Eaſt Column is 1.0. therefore the Diff. of the Eaſt and Weſt Col 
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4%, the Diff. Long, between the Lizard and the Barbados. 
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5 | f The Uſe of the Table of Ter C biliads, or Ten Thouſand Logarithns. 


I firſt, third, and fifth are Natura! Numbers, and againſt them in the ſecond 
dourth, or fixth Columns, you have. their Ape Legaler; as for 5 
I I defire to know What is the Logarithm ot 552? I look in the Columns under 
ME 3 and _ 5 * in the wed olumn, 8 | 
\. "(under Logar.) I find 1.755875. the Logarithm of 57 required. This P + 
FE _ © tains only all Nunibers under: 100, © Ras cf 
E - Natural Order from 100'to 999, an with the Eigures at the top they te 
__— N the Cod cls e : | Ts — 2 hoo, XC" 2285 
If your Number conſiſt of 3 Places, as ſuppoſe 369, find your Number alwa 
nin the firſt Column of the Lefthand Page, 82 againſt it, — the ſecond Gin : 
=. - (under ©) you have 2.67 128, the Logarithq of $65. required; SOS. 


| 1 TDommon Ale you have 27541954, the Logarithm required ; only. obſgrve this 
© peneral Rule, that the fir Figure of the Logarithm towards the Left. hand, muſt 
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SES | | | e 3uth of 
Much, the th, the ↄtbh, and the 20th Days of April, the Error being ſuppoſed to 


tude and Departure, by working a Traverſe, according to Prob. 7; in the Uſe of 
- «the _p is in, then- bave you two Latitudes, viz. the Lat. the Ship was in the 


Mlierxidional Diff. Lat. by the Table of Merid. Parts according to Chap. C. Prob. x. | 


To find the whole Diff Longitude of the two Ports between which you 3 


2 of the ExG aud Web DIE of Coopitude: and fibre 
9 the one from the other, the Remainder reduc'd into > pe? minutes, is the 


tude is 3170.0, the 
of Longitude is 3169.0, which reduced into Degrees and Minutes, makes 32 


155 | T HE firſt Page of this Table is divided into 6 Columns „ of | which, the. | 


_. - = 4 But if your Number contain 4 Places, (as 5578) find the firſt three Fi . 1 
57) in the Left-hand Column, and the laſt Figure (8) at the top, and oy the 
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ainſt it in the fourth Column, < | 


= 7 abays be leſs by one, then the Number of Places contained in the propoſed - 


1 „ 2 136. „e 

Thus the Logarithm of, 5 567.8 bis 7 2.754154 f &e. 

e 132 13.754954 
5578 (4.754954 


2. A Log, being given, to find the correſpondent Number. 


Note. If the firſt Figure ot the given Log. be (0): then by the foregoing Rale, ; 
| es 3 1 


the Number ſought conſiſts of one Place; if it be (1) it conſiſts of two 
if it be (2) of three Places; if it be (3) of four Places, Se. - 
Le the Log. be 0.9030990 ; this Log. will be found in the firſt Page of the Ta- 
ble againſt (8) ; which ſhews that (8) is the Number ſought. ©. 5 
Let the Log. be 1.91 9098; the Index or firſt Figure being 1. the Number con- 
rains but two Places, ui. under 100. therefore look in rhe firſt Page for the 
given Log. and againſt it N N $3, the Number required. 
Let tbe Log. be 2.83 18698; 
Pages, until you find the 1 
von have 679; the Number ſought. IEA? 7 
Let 3.980261 be the Log: given; look down the ſecond Column as before, and 
you will find the neareſt leſs to be 3. 9800034, and the Number againſt it is 95 5.; 
© and crofling the Pages, as. before directed, under (6) you will ba 
* Log. Therefore the Number ſought is 9556. 2 ? 


Logarithms, Sinkes, Tangents, and Secants. 261 
| 5 Fon " (5-678 . 0.7540 © 5 


look down the ſecond Co umn of the Left: hand ; - 
thm propoſed, and againſt it in the firſt Column, 


ve the given 


the given Log. be 3.96643 79; it you lock in the Table, according to the 


Former Directions. you cannot find any Lox. the ſame with this here given; and. - 
this is commonly the Caſe in the Uſe of theſe Tables; but then you muſt find tge 


neareſt, heing in this Caſe leſs than the Log. g1ven, vit. 3.964233 and the Num- 
ber anſwering thereto is 9256, which is the neareſt in whole Numbers. 


Let the given Log. be. 1. 9205400 look down the Left: hand Column as before; - 
for the next leſs, which is 2.32012 33, the Nutaber againſt which it ſtandsis 832; 
then looking through the Pages againſt 832, you find under 8 at the Top 
2.920540 the tour figures an{wering-therets is 8328; but becauſe the Index or 


firſt figure of the given Zoe, is r, the Number muſt contain but two places, and 
| 4820 is a Decimal F ration, fo that 83.28, wiz. 8374518 the Number required. £ 


The Uſe of the Table of Artificial, or Logaiichmetical Sines, Tangents, 


3 
725 T Degree and Minute of the Quadrant, | 


IS Table contains the Logarizhmetical Sines, Tangents, and Secants, of every 
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77 ; 1. To find the Sine, Tangent, or Secant of any Degree and Minute 2 Ne 


A the Degrees be leſs than 45, your Sine, Tangent, or Secant, is found. in 


4 thoſe Columns which are diſtinguiſhed by the Words (Sue) ( Tang.) (Sant ) at the © 2 
Complementsinthe Column Tit e ter. 


head of the Table, and their 
Hut if the Degrees exceeds 47,-t 
in thoſe Columns which arc diſtinguiſhed by the Words (5 
| 'the foot of the Table, and their Complements in thoſe Titled at the head. 8 


n your Sine, . . or Secant, is found 
ras 
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9. e 
e 588942 14, the Tang, of z deg. 47 min. And againſt 475 and under 
© ,- (Secant you will find 10.10 189), the Secant of 37 deg. 47 min. 


ahan Radius, or 10.0090000 ; or aSecant, and the fix firſt Figure 
then it is a Sine, Tangent, or Secant of leſs than 45®, and is 88 be fought in thoſe 


80 3 ou were to find the Log. Sine Tangent or Secant of 32 127: Lock for 
325 at the __ of the Table, and upon the left-hand Page in the Column of 
Minutes, under the Letter (M) you will find 12”, and againſt 124, and under Sine 
at the head of the Table, you will find 9.:5266264, which is the Log. Sine of 


5 5 328 2" 55 and 15 12”, and under (Tang. ) you have 9.7991 569, the Log. Tang. 
"SIDE 12" 12 z an 
8 Secant DE32” T2". X 


Againſt 12”, and under (Ercant) you have 10.0725305 the Log. 
of 
Suppoſe you were to end dhe Log. Sine Tangent - Scam of 37? 47“: Look for 


* a deg. at the head of the Table, and upon the 155 t hand Page (becauſe the Mi- 
nutes exceed 30) in the Column of Min. under (M) 


u muſt look for 47 min. 
znd againſt 4) min. mY under (Sine) at the head of the Table, you will find 
the Sine- of 37 deg. 47 min. And againſt 47, and under (Tag.) you 


Suppoſe you were to find the Lag. Sine, Tangent, or Secant of 645 15: Turn to 


| a at the foot of the Table, and upon the hr bank Page, in the Column of 
Minutes, over the Letter (M) look upwards for 15”; againſt 130 „and over (Sine) 


at the foot of the Table, you will find 9.9545793 the "Sine of 64" 15 5 z and againſt 


15% and over (Tag.) you will find 10.3 166443 t Na the of 64? 15”. And 
3 3 oy, „and over (Scant) you will find 10.3620649, t 


; IR | por yau were to find the Log« Sine, Tangent, or Secapt, o f78⁰ 3 5 Turn to 78 
. 22 


e Sacani of 64 15 
r of the Fable, and upon the Left-hand Page bocuule the Minutes exceed 


30) in the Column of Minutes, over (M) look 1 45, againſt. 45, and over 
- (Se) you find the Sine of 38 45“ to be 9.991539, and the Tangent in the ſame 
v0 Linovere Tung.) to be 10.0 13382; and the Secant over (Secant) to be 10.7097 643+ 


2. 4 Log. __; Tangent, or Secant, being, given ; to find the Dip” aud Minute 
> 


IS = © "anſwering thereto, 


his i is burthe Converſe of the former; but that you may the more readily turn 
to the deg · and min. required, take this brief Direction. 
If it be a Sing, and the five firſt Figures be leſs than 9.8494, 12 a Tangent 1 


is than 10.1505; 


Columns diſtinguiſhed. with (Sine) (Tangent) (Seant ) at the head of the able; but 


if che Sine, Tangent, or Seraut, exceed theſe reſpective Numbers, then the Degrees 


anſwering thereto are more than 45, and they are to be tound in thoſe Columns 
© dittinguiſhed by (She) (Tangent) ( Secant) at the foot of the Table. 
Suppoſe you were to find the Degree and Minute correſponding to this Sine 


3 : "> 8 _ 7035329: This being leſs than 45, 7 run over the Columns of Sines diſtinguiſhed 


by (Line) at the Ps and under-30?, and againſt 21”, I find the given Sine. / 


Suppoſe I were to find the Degrees and Minutes correſpouding to this Tang. 10.3862 2931: : 


This being greater than 45%; I run over the Columns of Tangents, diſtinguiſh- 
ed by (Targ.)*at the foot of the Table, und” overs 7?, and againſt 39” 1 find 
the Laden being greater, vir. 10. wo 3593, and therefore the deg. and min. corref. 
bonding! F 

I. Note; If vou are to end ths SinjpsComplemtent, Tangent-Complimont, of Haut- 
1 of wy hs She and Minute; 3. 38 Pm Ts were to W the Sine Com- 
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e Sines, Tagen; — Keats. — 7 
| plementof 395 „ 39% 17, from 20 09%, and look the Sine of the 9 


mainder, or Complement to 90, viz. the Sine of 30 43 5 or you may find it 
as before diredted. to fave the trouble of Subtraction. 2 
2. Note, If you are to find the „Sine, W Secant, at, .any Nase of - 2 
Degrees and Minutes exceeding 90 as ſuppoſe e e were to find the Tangent, o of 


127 397 ſubtract 12 39 from 1805 vo and find the Tang ent of the Remainder, | 5 
vir. the Tangent 52 21”, which is alſo the Tangent 125 35 „ as was e _—_ 
- To fund the Complement Aridhmerical of any given Lager., „ 


The Co. 4r. of any Logarithm i is what it wants of Radius, uz. . or” 

77 if! it be more then Radius, it is what it. wants of twice Radius, or 20. 0000000 3 DL 
to find which, begin at the Left-hand of yout given wg" , fubtrating-every > 
Dane from. 9, lt you come at the laſt Figure towards the Right-hand, Whick 

tract from 10, ſetting dow the Remainder, which is the O. Ar. required. 0 | 
Example. 1 deſire to know the Co, Ar. of Log. 2.581436 ; odd not ſet © 
them down as in common Subtraction, but do it by Sight, ſett ing down for 
every Figure its Complement to 9, thus, for 2, 7 down 73 or 53 2 3 for 3, 3 ² 
a 8, r; for 1, 8 for 4 5; for 3, 6; for 6 (the lat Figure) ſet its Com- . ©.» 
plement to 10, vite 4; and thus the Co. Ar. of 2.581436, 1s J. 2318564, Se. 
his Method is to be uſed in finding the OG. Ar. of any Sine, . Lo 
garithm, leſs then ro. ooοοοοο; but for any above 10.5000000 you on d 1 
the firſt Figure of the Index. or Characteriſtick, and hood” with. _ 
as before directed; thus the Co. Ar. of 19. 8193472, is 9. 1806 528, Sc. NY 
But for more Expedition, SH to avoid che e * N it Fahy bs os 4 
found more re readily * | ST -" "IH 9 3 


| EOS, Sine, fr bp Rejefting the zi 

5 For . of < Sine Comp. Set + down > Din the CharaQte- © "= 
Tangent, Tang. Comp. riltick, Which is 4 

5 Co, Ls of the Sine, Sine Comp. or Taogent (if under 45 Degrees) required. 2 2 4 

But fot Logarithms which exceed I9,90000G0, Vit; was. —_ 45 5. . 

grees, and 8 * obſerve, Bt Rs 3 ; i 5 - 
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Sd * Tang. Comp. 3 ang 
ro Co, 2 of Secant, Thi down: 5 
| aha Secant Comp. JT = 

* Prom 5 this General Rule may be deduced, _ 3 

n In any Trigonometrical Proportion, where the Co. Ar. is required (obich i. al · _ 

ways when Radius is not one of the three firſt Terms) if the firſt Term be a Sine 

found in the firſt Column of the T able, ſet down for its Co. Ar. the Secant found. 

in the. laſt Column: If it is a Sine found in the ſecond Column, its Co. Aris =o 1 4 

| Secant found in the fifth Column; if it is a Tangent found in To the third Column, * 48 
its . Ar. is the. Tangent found in the Garth e right againſt it ae: WV i "3s 


2 rejecting the 1 in the haracteriſtick) and if the firſt T erm be à Tang. or Secant WG” Ro 
found in the fourth, fifth or fixth Column, the Co. A., is the Tangent or wt) = 
88 in n, ſecond or firſt TOR; 5. and W ECL taken the * 1 fo 3 4 


7 of the. ables of 


Friday 


4 of the firſt Term, and the Sine, Tang, cer of the Necond, | 
1 3 all together, and __ Sum Ra Sine Tang. Sc. | 
5 5 155 8 ſou 8 8 2 ö , E | 
7 Example. As Sine 29 30", to Sine: 36515 17 
1 5 The Sine of 29% 30“ is. found in 
5 5 . Ar. ſet down the Secant found againſt it in the laſt Column, jecting R- 
. d * ogy is the ſame as if you. 0 Uo. Ar. by Subtraction) and it will! 
= - IR — ner OP — — .30%661: 
Io Sine ñͤ⸗ũü„wnQa!— 56 135 5é„2céĩ . — 9.9198 464 
. ]³ V SP mmm 9.590984 
EH "BH To Sine — — 11 - 53 279.8784917) 
I b be Reaſon of thus changing Secants for Co. Ar, of Sines, &c. is evident to 
1 hole that underſtand the Natural Proportion of the dines, Tangents and Secants 
mimongſt themſelves; which Proportion may be cafily Demonſtrated by the Prin- 
3 e and Natural Golequeaces of Geometry.” 
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"A Table of Togarithms | 7-2 
8 | 2 7 A 
For Numbers increaſing i in their Natu-|. = 
| ral Order, from an Unit to 165000, 3 
[With a Table of AG: Sines, Tun 5 agd , 
Secants; the Radius 10.000000; and to every 3 
Degree and Minute of the Quadrant. "= Lo 
Num. | _ Logar. | Nr 2 — 75 , Nam)  Logar, 
I | 0.0000000 I — 34 15314789 1 _67 - 2607 8 a 
2 [o. 3010300 35 1,5440680 58 8 9. 
"IS: : 1213 365 125563025 .- 69 1.838840 1 
4 [o Moc | 37 {| 15682017 | L 70 | 1,8450980 
5 0.698970 33 | 15797826 | | -71 | 18512583 
6 92281513 F 39 > 15910646 | i WE 1.85733 
1] 7 © | 0.8450g80 40 152580 73 1.8633 
8 þ 9-9030900 4r | 16127829} |. 74 | 1869227 f_ 
9. 1909542427 42 1.6232493 | | * 75 (78613 
10 1.00 43 334885 1 75 1] 88085 | 
11 | 20412927 Þ 44 | 16424527 | 7 1.88640 } 
ST... | 1.0791812 45. 16532125 - 78 } 1.392096 þ- 
—  — "26 | 166958 1 oaEEE TS 78 
| 13 | 1-1139434- 46 1.882757 | | rs 
14 Þ| 34461250} | 7 1.6720975 } | 30 - | 19030900 |. 
| 17 + 1.780913 | i 2 | * 81 p I-go84850 79 
16 0 4 18901961 182 | 199138129 ; 
1 14294419 I _ 4.69897 83 . 19190781 K 
+ -x8- 4.5% ff „„ 4 7077½ 14. 84 2.242792 — 
PCC Le eee >: 
FCC eee, 
21 1.322293 1 —— < o7 | 129395193 25 
| 3 10484277. | | - 53 1 17693627 | a : 
Bo [03617278 þ 55 "| 17481880 | | 8g + : 
18 he 13821122 57 1 7377735 | 3 2 
148 44.387940 t- | 7634280 [[ +I IE 
a, ot po os : 1:1:4149733 | | | 72 08520 . 4 — * . 5 ks, 
*Þ . 1437388 2 1.7 WE, . 3 
WS IE promo b- . 5725 3 1.973127 35 
TE -1,462;y80. | - 157993917! 2 8 7 * 
1 24771213; | 1-4 55-4 19622712 4 ©. - 
5 . 5 e . 1.867717 . 
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a i." * W 42,68 & > > HS 20S 
858885 2.0004341 2.000867 20175059 
2-2043314 | bo. 120051805 f 2.005509 
of ihe 5:0 4h N Bone 25 5098775 
8 28372 2.01 32587 | 2-0130797 | 20141003 
4. 2-217 2 25172700 2.017877 2.182843 1 
2.021 I 2-0216027 | 20220157 2.02242 
20252059 2.0257154 | 2.026124 1 
2.029383 e 2. 0301948 
20344238 ] 2-0335257 | — 5 20345 | 
|. 29374265 2.9378247 | 2-0352226-- _ 
*20413927 | 20417873 | 2-0421816- 20426755, 
2.04532 2-0457140 | 2.046048 ; 20464952. 
2.04921 2.0496056 2.049 9928 2.503797 
25435784 2.0534626 | 20538464] 25542299 
2.569049 | 20672 $6. -2-2576661 ] 2-95$0462 |þ 
2.06069 1 2.614525 25618293 
e $322 | 2-065 2061 | '2-0655797 
12.568189 5569 2 0689276 | 2-0692990 
2071882 20722190 | 20926175 | 2.572784 
, e e 
2 / 9 30 ö 
20827854 2.0831441 | 2.0335026 + | -2.0838608 | 
2:0863598 e 2.0870712 2.087424 
2.899051 | 2.902 107 2-0999631 
24. 2.934217 25527718 20941216 2-0944711 l 
120989100 | 2-0972573. op abc oh 129978511 
26 | 1 2.100%161 J 2.1010 2 2 Ray 
12.103 42. 1041455 | 21044 Fs 2.1048284 
28 2440 185 2.107 5491 2.1078 2.108 2266 
21105897 2.119262 2.1112625 | 21115985 
1 2.1139433 21142773 2.114110 . 2.1149444 
121172713 2.178027 21179338 2.118264 
3 2.1 209028 2.121231 2 
| 12.124780 } 2-1245042 | 22 301 
2708 N 21277525 21250760 | 
2.1303328 22855 2. 1309767 2.1378 
21335389 24578 2.134172 1 |. 2.134498 
21367206 | 21370374 J 21375 80 2.127877 
' 2-1398791 2.101937 | 2-1405080 | 2.148222 
2.143148 2.1433271 2 7485585 2.143951 
21451280 | 21464381 f 2.146480 2.147% 
2.1492191 2.149527 2.1498347 2.1501422 
l 2 2.15289 96 f 2.132048 
2.76 3360 2.1555 2.15 —4 1 2.1562462 
2.1683 2.15 2.1589653 2.1592663 
$4 put ona | 2-1619666-7 45228760 
SJ 2-1643528 2.164650 2 27640 216 2442 
241673173 2 1 Dr 222 06 | 2-16 2027 
12.702817 J 21795550 : 2 20 21711411 1 
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Ton | 2.002166t1 | 20025980 
101 | 20064660 | 2.0068937 
102 2.010239 | 20111473 
103 4 2-0149403 | 2-2153597 
104 | 2-v191163 | 20195317 
105 | 20232524 | 2-0230639 
106 | 2-0273496 | 20277572 
107 2.031484 . 
108 2.035429 7 | 2.035329 
109 2.039441 | 20398105» 
x10 | 2-0433623 | 20437551 
111 2.42224 | 2-047 6042 
112 2 20515284 
I13 | 2.0549958 | 2-0553783 
114 | 2-0588055 | 2-0591846 
115 | 2-0625820 | 20629578 
116 [ 20663259 | 20666985 
112 | 20700379 | 2-0704073 
118 20737183 20740847 
119 218578 2.0777312 
120 al» 2.0813473 
1214 209377 2.0849336 
122 | 2.0881 261 2.0884995 
122 25926859 —_— 
T24 | £09 20951693 | 2 

125 | 20956437 

126 | 21020905 4282475 
127 } 21055102 2. 1058 500 
128 2.108903 1 2.09240 
129 2.122698 21126050 
tzo | 2 12.115942 
131 | 2.1189257 121192559 
132 2.122219 227 
133 | 2.1284813[ 2.125884 
134 | 2-1287223 | 1290450 
135 | 21319393 | 21322597 
136 2.151325 | 2.135407 
77 27383527 ][ 1386184 
13 ] 21414498 L 
1 | 211445742 | 21443854 
14 | 211476763} 21479853 [ 
wt | N 21510632 
142 1 21 1235 9 2 
it 35 218817583 
3 12. 2.16286 30 | 2:5 2126 
148 4 21 3761 2.1 | 
.147 2 180 79201 115 
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2.124 Ee 
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2*13257 2.13 
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2138970 2 
2.14207 2.1423 
Sree | ae 

2941 2.14860 
21513698 1215167 4 
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21574568 4157758 
21527 110 
2.183459 
21684301 +1674 | 
2.1693 | 
21723110 | $i 
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2.100027 
2. 1034616 
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2.1102 $29 
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2.14352 5 


4.1267 


mio 


213647 
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Tt A TABLE of Logaritums. © 
. r * abs Y 1 £4 2 ute. 4 5 ls : 3 — >> 
50 | 21765913 | 21763807 | 21756699 '| 2.1769550 | 2.1772478 | 


2.1789769 21327645 2.179518 | 2.1798389 | 2.180125 90 
2.1318436 | 2.1821292 | 2.1824146 -2.1826995 2.1329850 | 2g 
2e8346914 | 2-1849752 44 1 | 21855421 | 2.18582523 | - | 

| 2.1875207 | 2-1878026 | 2.1389844 -| 2.1833659 | 2.1886473 | p 


2.1903g17 | 2-1906118 | 2.1908917 | 2.1911714 | 2.1914510 
2.193146] 21934029. | 2-1936810 2.1939590 |} 2-1942367 2 
2.198996] 2-1961762 | 2-1964525 2. 1967285 2. 1970047 8 


2.198651 | 21989319 2.19 % 0865 2.199480 | 2.1997552 
2.201397 1 2.201670 2.201943 · 2. 2022158 22024882 
| 2-2041200 | 2-2043913 | 2-2046625 2. 2049335 [ 2.2052044 | 
1 2-2068259 | 2-2070955 | 2-2073650 212076344 2.2079035 | 
. 2.2095150 | 2-209783@ 2. 21008 2.2103185 2.2105860\| 
| 2-2121876 | 2.2124540 | 2-2127201 | 2.2129362 1 242132521 } 
2-214343$ J 2.215 1086] 2.2153732 2227275 2.2159018 
174839 +2e2177471 [2.2 180100 | 2.2182728 | 2.2185355- | 
2.220108 1 | 2.2203696 | 2.2206310 [ 2.2208922 | 2.2211533 1 
2-2227165 | 2.2229764 | 2.223236 2-2234959 | 2-2237554 
2.2253093 | 2-2255677 | 2.2258260 | 2.2260841 | 2:2263421 
2-2278867 | 2-2281436 | 2.228403 | 22286570 | '2.2289124 
2. 2304489 | 2.2307043 2.2309596 [ 22312146 | 2.2314696 | 
', 2-2329961 | 242332500 | 2.2335038 | 2+2337574 | 2:2340108 
| | 22355284 2.2357809 | 2-2360331 | 242362 $3 122365373 
I.. 273 22280451 | 2-2382971 | 2.2385479 | 2-2387986 | 2.239049 1 
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742.2405492 2-2407998 [2.241481 | 2-2412974 | 2.241546 


— 


LY —_ * - * I's oy REF 
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* e 1 28 * 2 F 


. 722430380 | 2.2432861 | 2.2435341 [ 2-2437819 | 2,2440296 | 
5 | 176 | 2-2455127 | 2-2457593 2.240059 | 2.2462523 | 2,2464986 

ey, 177 | 22479733 | 2-2482186 | 2.2484637 2.248708) 2,2489536 
5 178 | 2.2504200 | 2. 2506639 | 2625 7 | 2-2511513 | 2,2513948 
164 179 | 2e2528530 | 2-2530956 f 225333 2-25353803 | 2,2538224 

91 180 2.2562725 227753137 22537535 22559957. | 2,2562365 
$:.4 | 281 | 22576786 | 2-2579134 | 22581582 | 2.258397 | 2.258637 

4 482 2-2600714 | 2-2603099 | 2-2605484 | 2.260786) 2,2610248 1 
25 18322623511 | 2.262688 | 2,2629255 | 2-2631625 | 2.2633 993 | 


1 5 184 | 2-2648178 | 2-2650538 | 2.2652896 -| -2.2655253 | 2,26 
13 ORE 2 185 |. 2.2671717 2-2674064 | 2-2676410 | 2:2673754 | 2.26 1097 

136 2.209129 2.28974 2.269979 | 22702128 | 2,2704459 | 
18 | 2-2718416 A720720 2.2723058 22725378 242727696 | 
188 |. 2.2741578 | 2-2743988 | 2.2746196 | 2.2748503 | 242750809 | 


—ů— ö 


1189 | 2.2764618 | 2-2766915 [ 2.2769 211 | 2.277 1606 | 2 8 | 
_— 190 | 2-2787536 | 2.289821 , 2-2792105 | 2.2 54388 8 22738885 5 
= I 191 | 2-2810334. | 2-2312607 2.281487 f 2:2817150 | 22118415 
f 1 | 392 þ 22833012 22825274 22827524 22882773 2,2842031 
1 193 | 2-2855573 | 2-2957$23, | 2.296001 j 2-2862318 | 2,2864565 

= 14 194 | 2-2878017 | 2.2350255 22882492 2. 2884728 2. 28869634 
1 J. 795 þ 2-2900346 | 22902573 2. 2904798 2. 2907022 2. 2909246 
1 | 296 |þ 22922561 f 2292426 |. 2.2926990 | 2.292920 22931415 
_— _ 197 } 23944662 |} 2-2946866 | 2.2949069 | 2:2951271 | 2.295271 
| { | | 8 6 2. 52 | 2.296884 2.297 1036 | 22973227 22975417 8 
ll - 2-2988 1 | 2. 2090 1 2. 99280: 2.299507 12 907281 = 
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from 1 to” 10000. phe 
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- 6 "oy 7 > 4 r 03S 83 
—— | : 1 21778250 | 2,1781132 | 2.1794013 [ 241786392 
150 | ay {68 2.180699 2 2.18098 56 | 2.1812718 | 2.1815578 
151 2.1804126 | 2- 2 29 2188235 2.1841233 2.184407 | 
152 | 2:1932698 | 2.1 35545 * 866 2,1869503 2,1872388 
153 [2.185084 ä ory 4-4 2. 1897709 | 2.1900514 | 
1% M eee 2.1925674 21928461 
155 | 2.1917304 2.19 20096 * 0690. | 21953460 21946229 
156 | 21945143 [21947917 | 219 wen Fro. 1 
157 J 2-1972806 f 2,1975562 2 769 | 2,2008505 [ 2.201129 
ö 15 | 2-2000293 | 2,2003032 2, J 9 | 2-203576 2.20384 5 
is 22027607 2.2030329 * 52, 2 — 85566% 
160 2.20547 8 | — = — 2. 2089785 2. 2092468 
161 22081725 B od ors . 
— — > 0 x x nk 16 2.2119211 
162 | 22108534 | 2111255 . 1 —— . 
165 221816; —_— | 2166938 22169572 | 22172206 |, 
Tho 28 ae + 603 | 2:2193225 | 2-2195 2,2198464 |} 
165 2. 2187980 | 2,2190603 252193 p 22221988 2.222463 
. 2.2214142 | 2-2216750 | 22219356 | | 
166 | — 3148 \ 2,2242740 || 2:2245331 | 212247927 | 2,2250507 1 
16 240 1101 2,227 3724 2.227629 
%% Les | Damper | noone frnagenet | LOee 
| 2.2291 vas i 
n> 2-2317244 | 232319799 | 2.2322335 pre ans 4 — : 
Fr {OnI09 | OI HONEY 
2 | —A— — 2228840 | 2,2402996 | .. 
i173 | 2-2392995 | 2,2395497 | £2397998 3 
oe | nes. | ns Deny Eo on. 
I75 | 22442771 | 2:2445245 244477 2 $23 | 2,2477278 
* 2.246 2.246907 2,2472365 | 2+2474023 | 
176 | 2-2407447 | | 2.249674 | 22499317 | 2,2401759 
177 | 22491994 | 2:2494430 | 2.245 6 | 22523675 | 242526103 
179 | | 2-2540645 | 22543063 | 2, e 
107 | 27 i 2255 2701377 
. 22277036 221 2-2619762 | 2.2622137 
= —— | — — 22641092 122643455 | 22645877 
| TH 2-2659964 | 2,2662317 | 2:2664669 | 2,2667020 | — | 
| 58 2.268 5780 2, 2688119 | 22690457 | 2. 
iet. 713769 [22716093 
"186 | 2-2706788 2.270116 | 3731463 22775576 22575285 
157 | 22730013 | 22732328 — FA 24783320 
18 2.273113 J 2-275 485 —. 672 22782962 4285250 | 
12 22532805 — mites 2826221 20828485 2.28307 50 
191 22821688 22343585 Taka 817 | 32851070. 24852222 
192 | 22868025 22869054 | 2,2871296 22873535 | 2:2875779.þ 
| 0 2 122 | 118 
14 r "1 xa0gg05%; 4 24925364 8 
r — Ry 7 2.294243 
1986 2.2932626 2937830 oo oss —.— — 
197 | 2-2955671 | 2,2957869 —— rg 64 | 2:2986348 
e 
199 { 2. 2999429 2. 20016056 J 2.200 1 
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235 222. 
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| 253907223 


— — 
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0 E 2 f ay 
205 | 23510300 | 2.3012471 | 243014641 =o 7 2.30 8977 
201 |. 2.3031961 l 2-3034121 2.3036280 J 2.303843 10595 
202 | 2,3953514 | 2-3055663 2.30578 112.3039959 23 2105 
203 | 23074960 | 2-3977099 | 23079237 | 2-3081374 | 293083509 
204 | 2,3096302 | 2.30985430 2 2.3 102684 2.3 104809 
205 | 2.3117539 1 2414280 2.3123889 2.3 126004 
206 | 2,3138672 2.3140 2.3142887 [ 243144992 [ 2.31 2097 
207 | | 243159703 J 2.316180 2 2.3165993 | 2.3168087 
208 | 23160533 —— 2.3184807 2.3 186893 | 243188977 
299 | 243291463. | 2-3203540 2.3 205617 | 2.320692 | 2.3 209767 
210 | 2.3222193 | 243224260 | 2.3226327 [2.3228 393 |} 243230457 
211 | 2:3242825 ] 2-3244882 2.324222 | 2-3248995 [2221030 
212' 2.3263359 23265407 2.326744 2.325950 2.327154 
4 213 [23283796 [2.328 5834 | 2.3287872 | 2.3 289909 | 2-3291944 
J 214 1]: 23304138 | 2-3306167 | 2.3308 195] 23310222 | 243312248 
215 | 243324385 | 2:3326404 | 23325423 þ 2+3330440 [23332457 
216 }- 243344537 | 2746508 | 2:-3343557-|. 243350565 | 293352572 | 
217 |. 2:32364597 | 2:3356598 2.3258 598 |. 2:3370597 | 2-3372595.| 
'218 | 2.3384565 | 2:3386557 | 2-3385547 | | 243399537 2-3392526 | 
* 219 | 2:3404441 {| 2-2496424 | 2-3498455 | 243410386 | 2.3412366 
220 | 2324227 | 23426200 | 243423173 j 23439745 j 2-3432116 | 
. 221 | 23443923 | 23445387 | 2-3447851 234855 ig | 2-3451776 
222 2348355 [ 23465486 | 2-346744t | 2.34 7887 | 2-3471348 | 
223 | 23483049 23484998 23486942 2.3488 0997 23490 81 
324 23502480 [ 2.3504419 | 23506346 | 2-23508293 | 2.35 10228 
2297 | 2-3521825 | 2:3523755 2.525584 | 2-3527612 | 2.3529539 
- 226 | 243541084 | 2:3543006 | 2.3544925 2+3546345 | 243548764 
22 | 23550259 | 23552171 | 23564082 + 2-2555994 | 2-567905 | 
22 222288 237381253 4.7837 | 2.358 5059 24586981 
229 23598 355 | 2.360021 | 2.3602146 } 2. 3604040 }- 2-36095934 
— 230 | 2,3617278 2.36191 | 2.3621953 ' 2:3622939 f 243624825 
231 2:3636r20 2.363000 | 2.3639873 [ 243641756 2.364363 
232 | 2.365436 | 233656751 2.368622 | 2435660492 | 2.3662361 
2332.367359 2:3675423 || 2.367783 | 253679147 | 243681008 | 
234423692159 [23694014 2.3695 263697723 | 23699576 
23s | 2:3710679 | 2-3712526 | 263714373 2.3716219 þ 2+3718065 
236 | 23729120 | 23739950 | 2-2732799 | 2:3734637 | © 2:3736475 
237 | 23747483 233749316 | 23777147 | 243752977 | 2754 
2382376376 | 2:3757594 | 2.3759418 | 2437 1249 > 23773062 | 
239 | 23783979 | 23185796 | 2787812 28 2.379124 
2102.390112 | 23403922 2.390730 7338 } 23809345 | 
241 238260 | 2:3$21972 | 2-3323773 23825973 | 2:38 27373 
242 | 23838154 23029969 | 2-3341741 J 2:3343534 | | 23 845326 
243 | 23 856063 | 2 23057 259 36 |. 23861421 | | 223$63266. 
244 | 22157680 3875678 | 2-3877457 | 243879235 [2288101 
245 2.3891 25552 2:3895205 2.389675 | | 23898346 
s - 246 +40 — yg ns 2.391880 2.2914644 ] 71351847 
247 | 2.3926969 — 228287 2.393241 2385288 
"248 | 2:3944517 23948018 J 2:3949767 2.39515 6 
249 2.3981 1992 — — 


- 7 — 333 
DT = | 57 Y 
| 2.2021144 | 2-3023309 23025474 a | 1 9 
20 2.064250 2-3066394 22585575 4 944 9 
203 | 23085644 22582278 22511770 4 4 
r 13 
205 2.3128118 2.3 130231 | 2-313 2274 az 
1 — 24 13372095 2413484 $4402 | I 
20 2.31701 11 e473 | 2219728 2 
12.319161 [ 2-2193143 | 23195225 . | E 
10 2246. 2572 222354, | 23238702 2 
210 | 2.2222521 | 2.3234584 23230045 425 4 
211 2-3253104 {| 23255157 | — E0D | 2 12 be 
212 | 2-3273589 23277533 2 875 4 : 
213 | 23293979 | 23299012 3 2.320343 4 
214 2.3314272 2% 23 8 + 
216 | 2-3354579 | 23359905 | 22378584 | 23380379 Et 
217 | 23374593 | 23370599 | 22308288 | 22400473 i 2 
4218 | 2-3394514 | 2-3396501 | 232958 1228 2 
219 | 23614345 | 23616323 | 225 2 4 3 
220 2.3434086 | 2-343 7 2.457667 123459615 3 
TTT... . i 
223 | 293492775 | 23494718 L 5 
p24 2.357219 235147 9 
225 23021464 23533393 | 2-3535316 4 
226 2.35 50682 22552599 | 2-3554515 J 
22 2.3569812 | 2-3571723 4 4 2 
223 | 2-3588862 | 2-3599762 2225 
229 | 2-3607827 | 23809719 2.2611 10 
230 | 2-3626709 | 23628593 | es 
231 | 2.364350 [ 2-3647386 2595 6 
232. 2.368428 128 55 * 4277 
232 23682809 f 2.358478 2.3 77 
224 23779 2272775272 
235 | 2-3719999 | T5: 382 
281 23228311 | 2748147 . — 237521 
237 | 2-3756636 | 23758464 2270008 $44 3844 
238 2.37748 : |: 2270 4 23726385 257585 
4 239 2.3793055 I 2 ; 814762 16565 
12 12.381151 | 23312956. [23 N | 
FED 
| 117 8 4 
„ Sho | 2hep | ans | ani 
1 23432739. | 2-3 3 : 
24s | 23500515 | 2,29022K4 23904952 | 299x819 
246 2.391816 | 2-3919931 | 2-39 Iten! 
gp | 2-3935752 29278586 | 2-3939260 be; pov 
4 2.395 3264 | 243955011 . $5 F153 | 
go 1. 23979795 = 2:397.2446 0 3-3974155 © 2 


9 | 2-413299 


265 | | 24232459 
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2. 4014005 
2.403 1205 
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1. 2-408 2400 ] 2.4084096 
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24184670 
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2.42567 39 
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1 244265113 
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2.429723 
2.4313638 
] 2-4329693 
| 2.4345639 
. 2-436 L626 


2-4315246 
2.4331295 
2.4347285 


2.4394906 
2.441064 
2. 4426365 


112.4393327 
2.440091 
 2-4424798 
_ 2.4440448 
| 2.4456042 
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| 2.44387063 
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2.433183 
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2.438179 
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12917 | 
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a 24742163 
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2.495433 
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j 2.4000196 
2.4017451 
Erect 
2.4051755 
2.408830 
2.408 5791 
2.41027 10 
2.4119562 
2.413630 
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24169722 
2.4186327 
2.42028 52 
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24235735 
2.425 2080 
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24284588 
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-2,4380674- 
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2.4412237 
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2.444371 


4 
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2.44901 53 
2.405570 
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2.451495 
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12 288 
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2.4121244 
2.41 38025 
24154742 1 
2.422097 
2.423737 
24253712 


2.42699 90 


2418/7983 
2.42045 
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1 2.4628470 
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2.4672 120 
2.4687903 
2.470634 


24746533 
4761067 


2398634 


2. 4003653 
2. 4020893 


2.405571 
2.40 2209 
2. 4089180 


. 2.4 106085 


2-4122925 
2.4139700 

2.41 56410 
— 
2.4189638 
2.420615g 
2:4222614, 
2.4239009 
24255342 
2.4271614 


2.4287825 


2.4303976 
2.43 20067 


2.4336998 


2.435207 


222985 


24383841 
24399639 
2.4415380 


- 2.4431065 
2.444669 . 


24462264. 
2.4477730 


7 24492241 


24508647 
24523998 


2.439296 


24554540 


| 2-4599731 
24582356 1 


24784868 
2.459973 
2.461498 


2.4829 966 
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2.474601 
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2.470410 
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2.474788 
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from 1 to 10000. 
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Ir 


— 


"Fam ere” — OY TO TW 7 
259 | 2.3988077 2.389811 2.399774 | 243993275 239975 
251 2.4005 380 2.4007 106 | 2,4008832 | 2,4010557. 24012282 
252 [ 2.4022614 2,4024333 2. 4026052 | 244027771 24029488 
253 | 2.4039 780 | 24041492 2.4043 20524044916 2.404862 
254 | 2.4055878 2.4058 584 | 2,4060289 | 2,4061994 | 2,40636g8 
255 | 2-4073909 | 2,4075608 | 2.4077307. | 24079905 | 2,4080703 
255 | 24090874 | 2,4992567 2.404259 | 2:40995950 | 24097641 
257 { 2.4107772- | 2,4109459 | 2-4111144 [24112829 | 244114513 
258 2.4124605 | 244126285 | 24127964 | 2,4129643 | 24131320 
2759 | 2.4141374 | 24143047 | 2.4144719 | 24146291 | 2.4148063 
260 | 2.4158077 | 24159744 | 2.416140 | 244163076 | 24164741 
261 | 244174717 | 2-4176377 | 2:4178037 [ 2-4179696 | 24181355 
262 | 2.4191293 | 24192947 [24194603 2 24197906 

1] 263 2.4207806 | 2-4209454 | 2.4211191 | 2,4212748 } 244214394 
264 | 2.4224257 | 24225898 | 2,4227539 | 2-422919 24 20 
265 | 2.4240645 [ 24242281 | 24243915 | 2.424550 | 24247183 
266 | 2.4256972 | 2-4258601 | 2,4260230 | 2.4261858 | 2,4263486 
267 24273238 | 244274861 | 244276434 22785 24279727 
268 | 24259443 2,4291060 | 2.4292677 | 4294293 24295908 
269 2.430558 244307199. 2.430880g | 24310419 2.4312029 
270 2.4321673 | 2.4323278 | 4324883 2.4326487 [2.432809 
271 | 2.4337638 | 2.4339298 | 2.43408 2.4342494 | 244344092 
272 24323655 24355258 2.435685 | 24358444 | 24360035 
. 2-4369573 | 24371161 | 2422224 | 24374334 | 2:4375920 
274 | 2-4385423 | 2438705 [24388587 | 24390167 [24391747 
275 | 2-44921216 | 2,4402792 | 244404368 | 24405943 [24407517 
276 ..| 2.4416951 [24418522 | 2,4420092 | 24421661 | 2.4423229 f. 
277 | 2.4432630 | 244434195 | 24435759 | 24437322 | 2443 ** 
278 | 2.4448252 | 24449911 | 2.441370 | 2,4452928 | 244454485 
279 | 2.4463818 | 2.4465372 | 2.446692 | 2.4468477 | 24470029 
280 | 2.4479329 | 2-4480877 | 2.4482424 | 2-4483971 | 24485517 
281 | 2.4494784 | 2.4496326 |. 2.4497868 2.449940 | 2.450095 
282 | 2.4510184 | 2.4511721 | 24512258 2.4514794 | 24516329 
283 | 24525531 | 2,4527062 | 2.452 593 2.4530124 | 24531654 
284 | 2.4540823 | 2-4542349 | 24543875 | 24545400 24546924 | 
285 \ 2-4556061 | 244557582 | 24559102 | 24560622 | 24562142 | _ 
286 | 2.4571246 | 24572762 | 24574277 | 24575791 | 2:4577395 
287 2488627 24587889 | 24589399 | 244590998 | 2.4592417 
2688 | 2.46014 455 2.4602963 | 2.4604468 2.405972 | 24607475 
289 | 2,4616486 | 2-4617986 | 2.4619485 | 24520984 24622482 
290 | 2.4631461 | 2:4632956 | 2.4634450 | 24635944 | 2-4637437 
291 | 2.4646386 | 2.4647875 | 24649364. | 2-4550853 | 244652341 | 
292 24601259 2.4662743 | 2.4664227 | 2.4665711-j 2.4657194 | 
293 | 2.4676081 | 24677560 24679039 2.46805 18 | 2.4681996-]. 

| 294 | 2.4690853 | 2.4692327 | 2.469380 24095275 24596748 | 
295 © | 24705575 | 24707044 | 24470 513 2,4709982 2.471140 F _ 
296 | 2.4720247 | 2.472711 | 2.47231 ; 2.4724639 | 24726102, 
297 | 2.4734870 | 24736329 | 2.47377 24739247 2,4749705 
298 | 24749442 | 2.475089 5 5 5 12 
200 | 24762068 | 2.476418 2-4 6686 — 242802222 
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YER —ę—ß I = LIES | 
O = 4 | rn | 
| 8 bee 7108 | 
| 2.4801597 
9 2.481589 
2,4828736 [ 2.48 30164 
2 2.4844422 
124857214 243755653 
| 2.4871384 2.487279 
| 2 2.4886917 
2455384 2. 490099 
274913 2.4915018 
8 24227604 2.49290 
| 288943546 | 24942938 
3 | 4955443 -| 2-4956831. 
4] 2,4969296 '} 2:4970679 
5 | 24983106 [ 2.4984484 
24996871 J 24998245 
2,5010593 J 2.5011962 
2.5024271 J 2.5025637 
25037997 25039258 
2.5061500 f 25052857 
2.506550 2.506403 
2,5078559 © 225079907 
2892025 |- 2-5093370 | 
"25105450 [ 2.510790 
2.5118834 J 2-5120170 
2.5132176 } 2.5133308 
327 2:5145478 2.5146805 
2328 2.5158738 | 2.5160062 
322855171959 22733472 
2551 4 29 | 2.5186455 
| 2:5198280 ] 2.5199592 
125211381 2.212689 
152.5224442 J 2.522574 
245237465 | 245235765 
"2:5 250446 | 2-5251744 
2-5263393 | 2:5254685 
2:5276299 | 2-5277588 | 
25289167 | 2-5290452 | 
25201987 2.5303278 | 
25314789 2.5 316066 
25327544 | 25228817 
2 245349261 | '2.5341531 | 
| 225352941 l 2.5354207 
ih 2:536;584 | | 2-5366847 | 
25753 25779450 
2.3907 12.592016 
4 e 2.5404 546 
cada \, 25417040 
224 — 


* 


3 


24777577 
2.47885 50 
| 2-4802945 
2:4817292 
"24331592 


2:4860052 


2.4874212 


— 


2.4888 326 
24902395 
2.491641 

2.490396 
2.49443 29 
2.4958218 
2. 4972062 
2.498 5462 
2-4999619 * 
"2.5013332. 
2. 5027002 


* 


ye \ tn td „ * 
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'2:5054213 


2-5081255 
2.594713 
2.5 108 130 
2.512150 


12.5 134840 


2.5 148132 
2.5 161386 


2.5 174598 


2.5 200903 


* =>. 


2.5 240064, 
8 
2.525 29977 
| 25278876 
2.5 291736 
2.5 304558 
2.5317343 
2.5 330090 
2-5342800 
2.535473 
2.5368 109 
2.538078 
2.593271 


3 


2.504029 
2.507757 


| 2.5 187771 | 


2.5213996 
2.522705 


242079 


- 


2.4345345 | 
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4 
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_ 2 
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Cot, | 


tht, 4 _— 
24 * 


* 


22777875 | 4775999 
2.47 ol 2285828 
2.48043 2-4005318 ] 
2.4813724 | 2-4320156 
2.4333019 | 2-4334446 
2.4847268 } 2-4848690 
2.4361470 | 2.436288$ | 
220 5526 2.487739 
889735 | 2.1891144 
IF 3 2.4905 203 
24917818 | 2:4919217 
2-4931791 | 24922185 
24945720 24947110 
2.495904 | 2-4960990 
24973444 | 24974825 
2.4987240 J 2.4988617 
2. 5000992 | 25002365 
245014701 2.501609 
2.5028 366 | 2.5029731 
2.504 1989 | 2.504334 
2.505569 2.5056925 
2.5069 107 l 2.5070459 
2.508 2603 | 2.5083950 | 
* 2:50g6057 | 2:5097400 
2:5109469 2.5 110808 
2.5 122841 | 2.512475 
2.5136171 J 2.513750 
2.5 149460 | 2.5150787 
2.512709 | 2.5164031 
2.5175917 | 245177236 
2.5189086 2.51904 
2. 5202214 2.520352 
2.5 215303 | 2.5216610 
2.5228353 [ 2-5229656 
2.5241364 2442683 
245254335 | 0255038 
2.5280163 | 2.5281451 
2.529302 en 
2.5304839 2.530711 
2.531869 2.531989 
; 2.532136} | | 14345726 1 
2-5 344069 | 2-5345339 |. 
25356735 | 25395093. 
2.539370 | 2-5370631 
2.5381966 | 245383223 
.2+5 394525. 2 9577 
2.540704 i 73 
255419535 bp pon 


— 


25433229 | 
— 


2.5434 


2 4839955 


2 


from 1 to 10000. | 1 1 
| r R 7 3 
| 24778445 | 24779890 | 2-4781334 | 24782778 + | 24784222 | A 
301 | 24792873 2:4794313 2,4795752 97192 2.478631 
302 27 05 2. 4808689 | 2.48 10124 11352 ] 2.48 1299322 
1303 2.4821 2.482308 | 2.48244482.4826878 24827307 
304 2-483 567 2.487299 | 244838725 2.48401 50 2. 41574 | 2 
\ 1 395 | 24 78712 2.4851533 | 2.482954 2-43 54875 855795 2 
306 f 2.4864305 | 2,4865721 | 24867138 2.48685 554 2.486959 =» 
4 397 | 24878451 [-2.4879863 | 24881275 [48826 2.48849 "4 
J 398 | 24892552 Jap 1 24895366 | 2-4896 48 | 24899179. - - Mf 
309 | 2.4906607 | 2.499 24909412 [ 2.491 2.491215 
1310 2.420616 2232 2.4923413 2452486 | 2.492627 -. 
| 3:t | 2:4934580 124935974 | 244937368 | 24938761. | 249401547}. _ 
1 312 | 24948500 | 24945890 | 24951279 | 24952667 2497856 $2 - = 
313 || 24962375 [24963761 | 24965145 24966529 | 2.4967913-| = 
1314 | 24976206 24977587 |' 24978967 | 24980347 | 25981727. © 
J 315 | 24939994 | 2.4991370 | 2-4992746 | 2-4994121 | 2.4995496 2 
$46 | 2-5003737 | 2.5005109 | 25006481 J 2:-5007852-| 2:5009222 | 3 
| 307 | 25017437 | 245018805 7.50 01% 2.501539 | 2.50% © ll 
| 323 | 25031094 | 25032458 | 2.50338%1 | 2.5025 183 || 2-5036545 ? 
319 | 25044709 | 25046068 | 2-5047426 | 25045785 ] 2.5050142 
320 2.058280 | 2,5059635 | 2-5960gg0 | 25062344 | 2.5063697 
321 25073810 2.5073160 2.504511 | 2:-5075860 | 2.5077210 
322 [ 245085297. |. 25036644 | 2:5087990 | 25089335 | -2.5090689 
323 2.5096 743 | 25200085 | 2.5101427 p 2.5192768 2.5 104 109 
324 [ 25112147 [25113455 26114823 | 245116150 2.517497 
325 Woe. or a ee 2.5128 178 | 2.5129311 | 2.520844 
326 [ 2.5138832 [2.5140 2.514149 1 | 25142820 [ 2.5444149 
327 2.512112 [2.515343 1 2.5 154764 |. 2.515608 | 2.5157414 
328 |] 2,5165354 2.5166 25167997 | 25169318 | WH 
329 |} 2:5178554 2338 2.5181189 1 ot 2.518382 3 
330 | 2.5191715 | 2.51930 262.5194342 | 2-5195655 2 18881 
331 2.520483 | 2.506145 2.520745 2528784 2.521097 
322 '. 245217916 2.5219222 2.522052 112.5221832 | 25210772, 
333 | 25239958 [25232260 [2.523362 245 234863 | 25236164, 
324 2228525 25245259 25248557 | 2-5247854 Þ 252497151 
335 2525025 2.5253219 | 2:53259513 | 2-5260807 f 2.5262100 
336 | 25269851 [ 25271141 | 2:5272431 | $:5273721 [ 2270 
337 | 2-5282738 | 25284024 2587211228698 287882 
335 25295557 27298859 | 2:5298152 | 2-5299434 Þ 2:5300716-} 
339 |-2-5309398 } 25309677 | 2.5310955" | 2.312234 2.5313512: | 
340 |-2:5321171 [ 245322446 | 2:5323721 | 2-5324996 | 2.5326270 
J 341 | 2-5333907 | 2-5335179 | 2.336450 2.533721 [ 2.53399 f f 
342 2.534606 [25347874] 2.534914 25535008 12.523517 Þ 
| 263 2-5359267 2-5360532 | 245361795 3 2.5364322 
| 18 188275 bag 64 +1 4 265373672 1 2.5 376932 + 
2.53 2.383737 | 2:53 9994 2.5288250 2.538970 
- 2:5397032 | 253398286 [2.539938 | 2.540% 1 2.540043 
2.540948 2.541078 | 2:5412047 | 2:5413296' 2.544544 
| LES 2.5423274 [ 2.54245 12 . 3 
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A TABLE of Logarithms 


N C4 "= 
Is ieee , 8 ; : 
4+ „ ASST wy 4 £4 "> — * 2 3 "RS SF, \ 
R „ 
> 4 * — V 


350 = 2-5441921 | 2-5443161 N 2.544441 | 25443641 f 
351 J 2.453071 | 2.544308 2.545545 2.546781 J 25458017 
352 | 2-5455427 | 2.546660 | 2.547894 f 2.5469126 | 2.470359 
353 | 25477747. | 2:5478977 25480207 | 2:-5481436 | 2.5482665 
354 | 2-5490033 | 2-5491259 2.492486 | 2.5493712 | 2-5494937 
355 [ 2-5502283 | 2-5503597 | 245504739 | 25505952 | 245507174 
356 | 2-5514500 | 2-5515729 [25516939 | 2.5518158 | 25519377 | 
357 | 2-5526682 | 25527893 | 25529114 | 2.5530330 | 2-5531545 | 
3382.558830 25542552 Dan Ea 27257575 | 
359 | 2255509944 |] 2:5552154 | - ee5 554572 25555781 
355 25563025 25564231 E 2.556643 2.567848 
361 | 2-5575072 | 2:5575275 | 2.557747? | 2-5578680 [2.528881 
362 | 2-5587086 | 2.5583285 | 2-5539484 | 2.5590683 | 25591882 
363 | 2-5599066 | 2.5600262 | 245691458 f 2.5652654 | 2-5603849 
364 | 2-5611014 | 2.5612207 | 2-5613399 J 2.5614592 | 245615784 
365 | 2-5622929 | 2.5624118 | 2.5625308 | 2.5626497 | 2:5627685 | 
366 | 2-5634811 | 2-5635997 | 2-5637183 | 2.5538369 | 25639555 | 
367 | 2-5646661 | 2.5647844 | 2-5649027 | 2.565020g | 25651392 
368 | 2-5658478 | 2.5659658 | 2.5660838 | 2.56562017 | 2.5663196 | 
369 98 2.567 1440 | 2-5672617 2.563793 | 2-5674969 
370 | 2-5682017 | 2-5683191 245684364 1 2.5685537 |. 2:-5686710 | 
371 | 2:5693739 | 2:-5594910 | 2-5696080 | 2.5697249 | 2.569849 
372 | 2-5705429 | 2-5706597 | 25707764 | 2.5703930 | 2.5710097 |- 
_373 | 25787988 | 2-5715252 | 2-5719416 | 2-5720580 | 25721743 
374 | 25728716 | 2-5729877- | 245731038. | 2.5732198 | 2.5733358 | 
275 | 25740313 | 45741471 | 2-53742628 |-2.5743786 | 25744943 
376 | 2-5751878 |] 2-5753033 | 2-5754188 | 2-5755342 | 2.5756496- | 
377 | 2-5763413 | 2:57645365 | 2-5765717 | 25766868 | 2.5758016 } 
278. |-2-5774917 |} 2-57 woe? | 2-5777215 J 2.778363 | 2.5779511 | 
379 | 2-5786392 | 25787538 | 2-3788683. Þ 25789628 | 2.5790973 | 
380 | 2-5797836 | 2-5798979 | 2-5800121 f 2.5801263 | 2.59%02405 
381 | 2.5809250 2.58 10389 ] 25811529 | 2-3812668. | 2.5813807 
382. 245820634 | 2-5821770. 2.5822907 25824042] 2.582579 
383 [ 2-5831988 | 2-5$33122, | 2-5834255. | 2.5835388 | 2.5836521 
334 | 2-5843312 | 245844443 | 25845574 | 2.5846704 | 25847534 
385 | 2.585450 | 2-5855735 | 2-5856363 | 2.58579g0 | -2-5859117_ 
386. | 2.5865873 2.386888 3888123 2.5869247 | 2.870321 
387 | 2-5877110 | 2-5878232. | 25879353 | 25880475 [ 2-5881596 
388 |. 25888317 J 25889436 25890555 | 25891674 2892553 
389 | 2-5899496 | 2.59006 12 2.590128 f 2.5902844 | 2:5903959 | 
390 | 25910646 |.2-5911759. | 2-3912373 | 25923985 | 2-5915098 |. 
. 391 | 2-5921768 | 2-5922573 | 2.5923988 | 2.59250g98 | 2.5926208 
392 2.5932861 | 2.593396d. 25937076 | 25936183 | 25937290 
393 | 25943925 | 2-59459030+ | 2-5945135 f 2.5947239 |. 2.5948344 
- 394 | 2-5954962 | 2-5956064. | 2-5957165 | 2.5958268 | 2.5959369 
- 395 | 2-5965971 | 2.5967 | 2.5968 169 | 2.5969268 | 25970367 
396 | 2.5976952 | 2-5978048 | 2.5979145. | 2.5980241 | 2-5981336 
- 397. 25987905 | 2-5983999 | 2-5990092 | 2-59g91186: | 2-5992279 
2.6001013- | 2.5002103 | . 2.6003193 
25019817 1. 2:5211905 1 2:6012993 f 26014081 
RAGS ER r — re — 


AI 398. 25998831 | 2-5999922 


| 


"Me 


Wo. 


from 1 to 10000. 


e PA ER es ly E 
555 | 25446880 | 25448119 27445778 2-54 50595 | 25451834 
| 352 | 2-5459253 | 2-3462489 | 2-3461724 | 25462958 1 2-5464193 
| 352 | 2-5471591 | 2-5472823 2.547405 | 2-54752 : Brag, ++ 4 
353 | 25433894 | 25485123 | 2-5486351 | 2-5437578 | 2.5488 
354 | 25496162 2.549728) | 2-5493612 | 2-549983 2,5501060 
255 | 2-5508396 | 2-5509618 | 25510839 25725 2513280 
356 | 2-5520595 [ 25521813 2-5 523031 25524248 | 245525465 
357 | 2-3532760 2.552975 | 2:5535139. | 25526403 | 25537617 
358 | 2-5544892 | 2-5545103 | -2-5547314 | 2548324] 2.5049735 
359 | 2-5556589 | 2.5558197 | 2.559404] 2-5560612 | 2.5561818 
| 360 1 91815 1 2.5571461 | 2-5572665 265573069 
361 2.581083 2:5532284 2.5 583485 2.5584686 2.5535886 
362 | 25593080 | 2-5594278 | 2.5595476 278855 | 25597870 
| 363 | 2-5605044 | 2-5606239 | 2:53607433 | * 2.509820 
364 2.5616975. | 2-5618167 2.5619358 N 2,5621739 
365 | 2-5628874 | 2.563002 | 2.5631250 | 25632437 | 2.5633624 | 
366 |-2-5640740 | 2-5641925 | 2:5643109 | 2-5644293 25645477 | 
367 | 2-53552573 | 2-3653755 | 2-5654936 | 25656117 | 2.5657298 
368 228858775 25655755 2.566673 1 | 2.556799 | 2.5669087 7 
369 | 255676144 ][ 2.567720 | 245678494 2.567669 22 
370 2.687884 2.589054 2-5691397 | 2.569256 
371 2.599588 [2.570075 | 2-5701926 | 25703094 | 245704262 
372 | 2-5711263 | 245712428 | 25713544 2:5714759 | 2.715924 
2.5722906 | 2-5724069-] 2.5725231 | 2226393 | 245727555 
2.5734518 | 2-5735678 | 2-5736837 | 2-3737996 | 245739154 
2-5746099 |. 25747256 | 2.5748412 | 2-5749568 | 2.5750724 
2.5757650 | 2-5758803 | 2-5759956 | 2-576110g, | 2.5762261 
245769169 | 2-5770320 | 2-53771476 | 2-5772020 | 2.5773709 |} 
| 2-5780659 | 2-5781806 | 245782953 | 245784100 | 245785246 . 
2792118 2.893262 [2.5794406[ 245795550 23888726 |. 
25803547 2.5804688 | '2.5805829. | 2.58069 | 8110 | 
25874945 | 2-5816084 2322185 25878355 | 2217545 | 
2.5826314. | 2-5827450 | 2-582 2,.5829719 | 25 930854 N 
25828834 2.583878. 3 2.841050 2.58421 1 
2.5848963 2.58500 3 | 2-5851222 |. 2.5832351 | 245853479" | 
2.5860244 | 2-53861370 1 2.5862496 | 2.5863622 -.| 2,5864748 
| 2:5871495 | 25872618 | 2-5873742 | 25874865 | 25873987 | 
2:5882717 | 2-5383838 2-5884558 | 2,5886078 | 2-58871g8 1 
2.589 3910 f 25895028 | 2.5896145 [ 25897262 2.589879 
2.5905075 | 2-590618z, | 2.590304 2.590848 | 2.590932 
| 2-5916210 | 25917322 | 25918434 |. 259195464 | 2:5920657 | 
N 2:5927318 2.392842) | 25929536 |. 25939644 |þ 25931752. | 
2.5938397 | 2-5939503 | 25940609 | 2-5941715 | 2,5942020 [| 
| 2-5949447 | 25950551 25951654 , 23952757 | 2.595386 
2.590470 | 2-5961571 | 2-3962671 |, 2.5963771 25904071 | 
2-597 i465. | 2-5972563 | 2-5973660 | 245974758 | * 2,59758 55 
96 | 2-5932432 [ 2.983527 25984622 wt 2,5986811 | 
| 2-599337 1 2:5994454 | 2-5995556 | 2.59966 ' 25997739! ; 
2.500428 3 [ ,2-6205373 : 2-6006462 | 26007551 | 
2:60) 163, : —— 2 ; 26017341 — 2019518 4 


— — K 


%. 


=” F—_ — 1 


5 
* * 


A TABLE of . — 


— 


2.605 3050 


2.60 


1 2.615950 
N 6170003 


7 2.6 201360 


. 2 | 2-5242921 | 


ns 
2.60 2060 


2.603 1444 
2.6242261 


2.50638 14 
2.50745 50 
250 


9 


2.595944 
2.6 106602 
2.6117233 
112.5127839 
N 2.138418 


2.6148972 | 


$-6180481 
2.6190933 


— 


 $.5211763_ 
2.5222140 


2.623249 


— 


2:6253124 
2-026340q | 


| 2:5273659 | 

262838 9 
2.6 294096 
2.6304279 1 
2.63 14438 
26524572 
2.633468 5 
20244773 . 
2:6354837 
2.6364879 
2.637487 
2.384893 
28394867 
112.6404814 
2.644741 
2.642464 
126434527 
112.6444286 
| 12.644222 
112.6464037 
I OY n 
2. 6483600 
2.549339 
2.650307 
2.65 12780 J. 


— 


. 


*®, 


2.6622. 


1426523420 


1 "3 
2.652168 | T7 
2-6032527. 2.603 3609 
2.043341 | 2.6044421 
2.605 4128 2.5605 4205 
2. 6064888 2.055963 
2.607 5622 2. 6076694 
2.60863 302.6087399 
2.509 7011 2.698078 
25188866 2.6 1087320 
2.611829 2.119356 
26128898 2.6129957 
2. 6139475 | 2.6140531 
2. 5150026 2.615 1080 
2.61605 52 | 2.6161603 
2:6171052 | 2.6172101 
j_2-6181527 | 2.6182573 
2-6191977 | 2-6192021 
2.6202402 | 2-6203443 
2.6212802 | 2-6213840 
| N 2.6224213 
| 25429997 - 2.234560 
2.243 26244884 
8 2.625 5182 
2.624430 | 2.626547 
2.6274683 | 2:92 5707 
2.6284911-| 2.628 5933 
2.295115 | 2.6296124. 
2.6305 296 | 2.6306312 
2-6315452,] 246316467 
2-6325585 | 2.6326597 
2-6335694 | 2-633670. 
26345780 2.634678 
6335643 [ 2-5356348 
ROSE (er 2.6366884 | 
26385695 2,6376898 
2.638589 [ 2.6386889 
2.69861 2.6 396857 
2.640808 | 2.640802 
2614775 1 2.6416724 
2.6425634 J 2-6426623 | 
2.643514 | 26436500 
2:6445371 J 2. 446355 
2-6455 205 | 26456187 
2.6465017 2845775 
2:6474808 f 2. 54757 
1 2-6434576 | 2-648 7552 
2.494322 2.6495 296 
2.550447 | 2.6505018 | 
. 2-6513749 | 2.651479 
2.65 2429 


2.650349 2 


2.608 8468 


2.52971 3 | 


2.6337713 


12 5 


= 7 


2.823858 


2.5045 500 
2.505628 2 


2.6057037 
2.607 7766 


2. 5099144 
2. 6109794 
2.6 120417 


2.6131015 
2.141587 
2.6152133 
2.162654 
2.173149 
2.61836 19 
2-61 94064 
2.6 294484 
2.52 14879 
2.6225249 


26235574 
2.6245915 
2.256211 


2.626648 3 


26276730 
2.286954 


26307329 
2-631 7481 | 


2.63276 


2.649269 
26503989 
2.6516687 


age Uo” . = 5 * 
"* . * 5 0 244" *% 2 
7 - — 9 —Y 
2 - I 4 — 2 
* , 
. 
. 
— % \ 
* 
= 
> ” £ 
- 


2.121478 


2.6163705 


- 2+6226284 | 
. 2.6236627 | 


205257239 | 


—  — 


'2-6309345 | 


250007 1 


2.398847 
2.648788 


2.6 2 . 


3 ö 
2.024941 
2.035774 
2.60465 80 


2.6057359 | 
2.6068111 | 


2.6078837 
2.6089537 | 


2.6110857 
2. 6132073 
2.6142643 
2.6153187 


2.6174197 
2.6184665 
2.6195107 
2.62055 24 


2.6215917 


2.6246945 | 


2:6267509 | 


2:6277754 | 


2.5287975. 
2.6298172 | 


2.6318495 | 
2.63 28620. 
2.338723 


- I. 


2.636883g | 
26378898 | 
2.6388884 } 


ts Mtn Bl. Mo 


2.6418705 
2:642S601 
26438473 


2 
O 
+> 
+ 
00 
Vs 
2 
Vo 


— 


26092605 


| 2-6101276 


2.6111921 
2.6122539 


; j_2-6133132 


2-6143698 


2.6154240 
| 26164755 


| 2.6175245 
2.6185710 
* 2.6196150 
2.6206565 
2.6216955 
2.62273 20 


2.258267 
2,6268534 


2.6278777 
2.628 8996 


2.6299 190 


2.63 19508 
2.632963 2 
2.6339732 
2.6 349808 


2.379898 
2.6389882 


2.640978 
26419696 
| 26429539 


2.643949 | 
| 26449397 | 


| 2.6459133 
2.646389306 
2.6478718 


2.6488477 


2.6498215 


2.65079 30 


| | 2:65 17624 


2.652729] 


| 2.6237660 


2.5027 169 
260275357) 
2.604873 


2.50 0259 
2.60 0979 
2.609 1674 
2.102342 
2.6112984 


2.6134189 
2.61447 54 


2.6 165805 
2.176293 
2.618755 


2. 6207605 
2.6217992 
2.6228355 
2.623 8693 


2.6247976 


2.309361 


2.6359861 
| 2-6369991_ 


2:6399842 


2.6249006 


2.6259295 
2.6269 5 59 


2.290016 
2. 5300208 
2.63 10377 
2.63205 22 
2.6330643 


2. 6340740 
2.63508 14 


2.637893 
2.6380897 
2. 6390879 
26400837 
2-6410773 
"2.6420686 


2.6440445 
2.845029 1 
2.64601 14 
2.469915 


2.6489 
2.64991 7 


2.651893 


2.6508901 
| 5; 


2.50595 12 


2.6 123599 


26155292 


2.619719 


2. 6279800 


2.636086 


2.643077 


2.647969 


1 


_— 


1 


. 193 


2.603901 
2.6060587 


2-6071232- | 


2.6082050 
2.609 2742 


2.6 193407 
2.611404 


28124660 
26135247 


2.814809 


2.615345 
2.166855 
2.6177340 
2.187800 
2.6198235 
2.620864 5 
2.62 19030 
2.229390 
2.6239725 | 
2.6250036 , 
2.6260322 
2.270585 
2.62808 23 
2.291036 
2.6301226 


2.6311392 


2.6341749 
$20 2.632826 
2.6362872 


2.621535 
2.331653 


2.63518 20 

2.6301 869 
2.6371894 
2.638 1996 


26391876 


26401832 8 


. 2.641176 


2.642167 


2.6431565 


1 


'2.6441430 
2.645.1274 


! 2 


26470894 
2.648067 1 


2. 6490426 


«6500160 
26505871 1 


2-6519561 


_ pp 
. 4A 
RT FIRE. 


2.6049816 


2 


2 
" 


2.65 29229 


2.029277 | 


*2.6040099 
2.60 50895 


2.506 1663 
2.607 2405 
2.608 3120 
2.609 3809 
2.610447 2 
2.6115109 
2.6125720 


2.136304 


2.5146863 


2-6157397 
261679095 


2.6178387 
2.6188845 


2.6199277 
26202684 


26288085 1 


2.6230424 
2.6240757 


2.625 1066 
2.626 1380 


2.62716 10 
26281843 


2.629 2057 


2.6302244 - 
2.6312408 
2.6322548 
2.63 32664 
. 2-6342757 


26372895 
2638280; 


2.6392872 


2.64028 26 


2.64 12778 | 


2.64,22666 
2.643252 


 2.6442416 
2.0452257 - 


2.6462076 
bor bet 
2.6481 

2.649 1401 
2.6501132 
2.65 10841 


2.65 200528 


2.652019 


25530367 | 
2.574118 | 
2.005 1973 


| 2.6062738 


2-607 3478 
2.5084 190 
2.094877 
2.105537 


2.126779 


2.6137361 
2.147918 


2.616894 
25187085 5 
Fel 8 
8298213 : 
{ 2-6210724' P 
— — 104 
2.623 1459 
2610 
26258995 
26262377 


2+0272634 
- 2:6282867 
+2:6293076, 
. 2:6303262 
2.6313423 
2.53 23560 
2.633374 
2.6343765 
- 2:6352832 
©. 2:6363876 


26417749 
2.6423656 
2.6433540 |. 
26443401 
2.643240 
2.6463057 
- 2.6472851 |. 
- 2-6482624 þ 
2.649237 


7 


-2.6502104 | 
| 2.651187 4 
' 2+6521496 | 
1 LOC 3h , 


1 


26116171 F | 


2.158449 — 0 


1 2 


has G e 9 RO IM: 8 * 15 
2 hh 5 A TABLE of Logarithms. 6 © 
4 Num O IM "SS ERS | 4 © 
"450 |. 2-6532125 6532090 [26534055 | 26535019 [ 26535984 | 
451 | 26541765 26542728 | 2.6443691 | 2-6544653 | 2-6545616 
452 | 2-6551384 | 2-6552345 | 2-6553306 | 26554266. | 2.6555226 |} 
453 | 2-5560g82 | 26561941 ] 2-6562899 | 2-6563857.| 2-6564815 | 
454 | 2-6570559 | 2-6571515 | 2-6572471 | 26573427 | 2-6574383 | 
455 | 2-6580114. 2.658 1068 | 2-6582023 | 2.6582976 | 2-6583930 | 
456 | 26589648 | 2.6590601 | 2-6591553 | 2-6592505 | 2-6593456 
457 | 2-6599162 | 2-6600112 |. 2-6601062 | 2.6602012 | 26622962 
458 | 2-6608655 | 2.609603 | 26610551 | 2.6611499 | 26612446 
459 |_2-6618127 | 26619073 | 2-6620019 | 2.6620964 | 26621910 | 
1 46 | 2-6627578 | 2-6628522 | 2-6629466 | 2.663041 | 246631353 
461 2-6637009 | 2-6637951 | 2-66338893 | 2:6639835 | 26640776 | 
"462 | 2-6646420 | 2-6647360 2.648299 | 2:6649239 | 2.650178 
| 4673 2.66558 10 | 2.6656748 | 2.6657685 | 2-6658623 | 2.6659560 
I 464 | 2-6665180 | 26666116 | 2.6667051 | 2:6667987 |. 2.6668922 | 
| 465 | 2-6674530/] 26675453 | 2:6676397 2.677331 | 2.667826, 
. 466 | 2.56838 59 26684791 . | 2-6686654 | 2.6687585 
467 | 2-6693169 | 26694099 | 2-6695028 | 26695958 | 26696887 
| _ 468 | 26702459 | 2-6703386 | 2.6704314 | 2.6755 242 | 2-6706169 | 
469 | 2-6711728 | 2.6712654 | 2-6713580 | 2.6714506 | '2.6715431 
470 | 26720979 | 2-6721903 | 26722326 | 2-6723750 | 246724673 |. 
471 | 26730209 | 2-6734131 | 2.6732053 | 2-6732974 | 26733896 | 
472 | 2-6739420-| 2-6740340 | 26741260 | 26742179 "26743099 | 
473; | 26748611 | 26749639 1-2.6750447 | 26751365 | 2:6752283 
474 26757783 | 26758700 2.67 59915 | 2-6760531 | 2-6761447 
475 | 2-6766936 os arched of 2.67 764 | 2-6769678 | 26770592 
'F & 2.6776069 | 2-6776982 | 2.6777894 | 26778806 26779718 | 
| #77 | 2-6785184.| 2.678604 | 2.6787004 | 26787914 | 2.6788824 | 
1 287479 | 2-6795187 | 2-6796096 2.79704 [6797912 
9 * 2-6803355 | 2:-6304262 2.6805 168 | 26806074. | 2.680698, | 
430 2.6812412 . 2-63813317 2.68 14222 2-6815126 [2.68 16030 
4811 26821461 | 2-6322354 [ 2-6823256 | 2.6824159 | 26825067 
482 J 2.830470 | 2-5331371 | 2.6832272, [ 26833173 2,6834073 
4832.683947 [2.840370 | 2.6841269 | 2.6842168 | 2.68430685 
| 484 | 26348454 | 26849351 | 2.6850248 2.681145 2.685204, | 
| 485 | 2-6357417 | 2.6858313 J 2.6859 208 | 2.6860103 | 2.686099g | 
486 | 2.6366363.| 2-6857256 | 2.6868149 | 2:6859043 | 2.6869936 
77 | 2-6875290 | 2-6376181 | 2.6877073 |} 2-6877964 | 2.63788 | 
480 2.6884198 | 2.688 5088 2.68859 78 2.888865 26887755 | 
] 489 | 26893089 | 26893977 | 2.6894864 | 26895752 | 26396640 | 
490 | 2-6901961 [2.902847 2.6903733 AGED 2.6905 505 
491 | 2-6910815 | 2.911699 | 2.6912584 [ 2.6913468 2.69143 
492 | 2-6919651 [| 26920534 {| 2-6921416 | 2:6922298 | 2.69231 
493 5294 2.929350 | 2.6930231 2.6931111 | 2.693199 1 
| © 494 | 2-6937269 2.6938 148 | 2:6939027 2.69 39906 | 2.6940785 
1 -495 | 2-5946052 26946929 | 26947806 | 26948633 | 2.6949560 
| 496 þ 2-6954817-] 2-6955692 | 2:6956568 | 2.6957443 | 2-6958318 
| 497 | 2-5953564 | 2:6564438 [2.685311 | 2-6966185 | 2,6967058 | 
1 188 122.6972165 8887525 2-6974909 2.09757 
| 6981876 6932746 [ 2.6983616 [2.698448 5 
N 5 


| 2.6546578 
| 26136186 
— 2.565773 
i 26587885 
| 26584884 
126594408 


2.6622855 
2.563 2296 
2-6641717. 
| 26651117 
| 2-6660497 


2.679197 
.2:6658516_ 
26597516 

2.67070g6- 


2.67348 12 
2.6744018 
2 6753200 
2.677105 


» i 


6 1 2.67 80629 5 


2.678 
2.6 

25807886 
1 2.68 16934 
2.6825963 
2.583497 
2.6843965 
2.6852938 


34 


_ 


' | 2.6861892 


242.6870828 


26879746 
2.6888646 


9 2.689752 
50 2.906390 


26915235 
- 2-6924062 
2:-6932872 


| 2.6959437- 
2:6959193. 
. 2-6967931 


3 


2.556948 


2.603911 


ö 


2.661 3393 / 
2.6669857- | 


2*6716356 | 
246725596 


19 


26947663 


: oy fr 


26547539 


2.657143 
2.65687 30 


2.0576294. 
2.6585837 


2.560480 


2.6614340 5 
2.5623800 
2.5633239 


2.642658 


2.667079 2 


26595370 


26737512 


4 2.6652056 © 2 
2.661434 


2.5680120 


2.689447 


2.6708023 
2.67 17281 


2.6726515- 


2.6735738 


26754117 


2.6763277 


2.6 72418 
265634 


2.67 900643 


26799727 


2.808792 
7836 


2.68 26865 


25827875 | 
2.844863 
2 e 


2.68627 
26871721 
2.68805327 
| 2.638895 35 
2.68984 14 


2.6976652 
2.6 8 2 


2.6698745 


2.690727 
1 3 | 


2 


1 


* 


N 


-1 


2.65 —— 2 hoes pon | 
2.6567 2 2.6 30 * 
2e e | SORE |- 
2.658679 | 2-05 7723 2.659812 
2.67963 10 8885 5 2.660 j,, ÿ þ 
2.615287 . — | 2.6626634 - 0 
26634182 28835 2.645480 
2:5643599 5 28665472 
25652995 | 25053932 | 26684244 
2.666237% 26872852 1 2.6673595 
8 2.667727 | 2.6681 | 2.668 2927 . 
> 20090376 26700602 |, 2.6701530 
2.6699674 gel 876 I. 2,67 19802 
2.6703950 2.6 22 0 |. 26720054 | 
2.67 183206 728 5 26729237 2 
FFT 
2.726659 F 287472 
26745856 $5951 [ 2786887 
F 29755034 I 2 1 Þ 2:6765022 \ 1 
T 5 
2.673332 6782262 2.578477 oy 
Eo ited boil rod res oe 
ö 2.600634 2 c 2.68115 » 
Po lh Rar" 645 ] 268205483 
, e | ah 
2. | 2 2-6 2 
il 20 2634736 
1 26856522 
22 2.880.657 2.686469 
3 1 Er 2,6874398 1 
26372617 | 2:0873506-. 28882208 
2•685 16 28 2 b Ly 
2589042 323 2. %%% F 
n es 
e 
. 2.69 17002 22 5” 2.6927538 1 
2 27 2.526290 %% 
2554 | 26964297 | 9995076 | 
2855965 265518 18 o 
2.696 9 | 2.6971421 7 
2 1 
ö | 4 2.69 9264 1 | r 
Lee r 


w 2 8 


1 1 — 8 


A TABLE 7 2 — 


r * 


Tr 
28556780 
2.699924 
2.007902 
27016543 
| 1281777. 
| 2: 2704730 2.704236; 
27050080 2.050936 
ess z eee 
289 8. 7067178 4 | 
10 4 2,7075702 f 2-79705353 
228840 2.708505 
© \ 27092700 2.7093 23548 
$23 | 27101174 4 2-7102020 | 
12 2217757 2.710476 
: 272.7118072 2.711891 
S 27126497 [27127339 
27134905 2.713574 
{247143298 [2.144136 
127151674 [22152510 
27168033 2716069 
4 2:7168377 © 2-7169211. 
2 | 2,7176705 | 257177537 
23 © 17385017 22043847 
2.7193313 2.7 194142 
2.720192 2.7 202420 
27209857 [2% 210683 
7 2.7 218106 l2.7218930 
2.7226339 2.227162 
1 2.7234557 27235378 
27242770 7243778 
2.725094 | 2-J7251763 | 
2 | 27259116 | NCD: 
+ | 247267272 | 2.7268087 
2270 2.7276226 
127283 2.7284350 
12729148 2.292458 
8 ETA  2-7300552 
4 2.73078 Wn. 2.7 205630 
2.731888 2.716693 
127328931 27324742 
127331973 [27332775 
1] 27339993. | 27340794 
* be 27348798 
9 
27285 44 | 2736. 2 
4627371926 2.372722 
27379 73- } 2.738066) 
2.738706 ] 2.7383598- 
7 1 


222884 


2 
2855747 
2.70001 11 
2. 7008767 
2.7017406 
2.70 26028 
2.70 34633 
n 
2.705 1792 
27060347 
. — 
7405 
220 035905 
25094350 
2.7102365 
27111321 
27719759 
27128 
27136583 
27144974 
42213728 
2.7 161703 
2.7 170044 
27178369 
2.71 $6977. 


2-7194970 
. 827203247 _ 
2-721150Y + 
2.721974 
2.7227984 
27236198 
2.724397 
n 
2.726074 
27268901 
2.72709 
2.7235161 
2.223258 


27351260 
27805437 
2.731749 
| 27325546 * 
$-7333578 
27247995 
228 

2.73575 8 
2.736555 

| 24737 3517 
2.7381461 
2.7 389390 


— 


f 


| 2-7397395 


8 


| DEL, 


m—_—. 4... em. 
. 
, 


— 


— — 
\ 7 


— 


| 


| 


13 


OI I 
- « - 
7 
- 


/ 


3 
2559270 27957777 
2.700 2.7001843 
2.700952 | 7610496" 
| 2.7013826g 2.701913 
2. 7026890 2.027751 
27077 127036352 
2.704407 27044937 
2.7062649 | 2.7053505 
| 2:7@6120x 2. 7062055 
| 27009727 | 2.770569 
230785 56 J 2.707910) 
0867583 2:-7087607 
| 2.709244 77096091 
ane lb th 2.710459 
2. 7112163 711301 
2.7 120, 8 
27137423 17136264 
2.714581 2. 7 146650 
2.715418 2.7155019 
2.7162 2 | £.7163373 
2.717087 1 27171710 
2.7 179200 2.7 180032 
| £:7187507 | 22383337 
27195750 27198627 
2.7 204074 2.7 204901 
2.7212334 | 2-7213159 
ä 812.7221401 
2.7228 06 2.229628 
27237019 7237829 
27245216 [27246035 
2.723339 27214216 
2.7 261565 2.7262380 
2.7 269716 | 27270530 
22287052 2. 7278664 
2.728597 4 
2-7294078 22282888 
27352161 27302977 
27310244 }. 27311051 
. 2-731 304 27219109 
2.73263 yt 2.73271 3 
2.734380 [2.73351 
27342396 4 
| 2727687 2-7351196.. 
2.7358 2.735911 
| 27386355 27367151 
2.737312 [27375157 
2.733225 8 2.738304 
n 272 877 


% 


? , -Y 1 1 " * 8 — * 5 
2 + . e N , 5 3 . eng 6 a _ 
| — * * 4 * * 1 * 1 bs a 10 6 
| * N ur 3 


. — 19000. 

Ms, — DP DET "ALLY EP 
1 520 | 26994041 6554508, Fon D 997510 
4. 502 {- 247802709, 4 279203575 | 27004441 | 2-7005307. F 2.700617 


50a {| 27011361 2.702225 2701089 | 2-7013953 |, 27014916 | - On 

503 27019995 2. 7020857 202719 20,52 2.70444 1 

504 27028612 | 2,7029472, 27030333 U 2.703119 92 127032054 We” 
50% | 27037212 | 27038971 | 2.7038923 þ 27039788 | 2-7040647 | 


+ 506 þ 7045794 þ 27946652 -| 2,7047509>} 2-7048366. | ' 27049223 \ 
| 597 [27054369 [2.705216 pour ye ea 2.7056927 | 27057782 
| 508 |-2-7062930 þ.2.7063764 | 27064617 | 2-7055471 [ 7066325 
1 $99  þ 27971442. | 2-7972294 | 2:7073146 2-7073998 | 2-707, E 
'] 520 | 27079957 2. 080808 | 2.7031659 2.8250 2295882 
1511 2788456 22089203 227090154 22099 - —22 872 


1— 1 

14 $12 755557 235957786 | 27093633 | 27099480 | 27100327 
8 513 | 29205494 - 2.7106250 2-7107096 | odors 1. wh - 29108786 
+ 514 27113 7 27114698 2.711542 27116283 [ 27177229 
| 515 2.71222 27123129 } 2-712397% 2.7n24313 j- 2-7125654$ 
| 

| 


$16. 4713703 27131344 [27132385 27133225 | 27134065. 

$17 [2713904 [27129942 2 2.741620 27142459 | ä 
51a 27147488 | 247143325 - 2714162 [27170 27150837 ' 4,2 

| $19 þ 27155856 | 2.7156691 - $-7157527 £.7158363 2775979 DS; ER 
1 27154207 | 2,7165042 1 2.7165876 |- 2-7165710- | 127167544 - - + 
| 523 | 147172 43 247173376 2 2.717504 [27175 74 
I 522 [27180863 27181694 2-7182525 | 27183356 [27184188 
| $23 [2218157218999 27190820 3 2221857 2.7 7192484 


1524 27197475 27198283 2.719911 27195988 2.7 200780 


8 


525 27205728, 2.72065 54. 4.727380 2.7200 26 2.7 
326 [272139 2.721460 [| 27215633 27216458 2727252 
27 [27222225 [2.7 223038 [ 2.223871 |. 27224694 [ 27225515 
1 $23 27230450 | $-7231272 [ 2.72320 2723274 27232726 


529 [2.723960 f. 7239480 2.724030 27241120 27241939 
2.746854 [7242672 [2.72484 [ 2-7249399 27257 
27275033 [27255850 | /2-7256667- | 29297483 27252300" F AN 
1 27263196 | 27264012 | 2.724827 —.— 2 200% 
27271344 [2722215 [727297 | 29273786 | 2 490 
f 2725547 2.7 280290 2.728102 2.728 1914 2 * — 
| 27237595. 2.7238406 | 27239216 | 2.729 
| 2.7295697 27296507 N 27297316 |} 2:7298125 | na — 


2 


| — — — —_— ®, N e 
27393735 [278453 273554 166 --7307015 |. oY 
27311857 | 2-7312663 | 2.7313½% 2.77478 | 2-7315082-j. 

| 27319914 ][ 27320719 [27321524] 273223 | 2-7323133 | 0 

27327977 [2732875 2.329564 1222255 | 27331170 3 
1 2733585 22225 2.737588 [2733739 279, fſ( 
27342997 | 2-7344793- 224578 2.724398 27447198 EF 2 


— Jade dio «ad 


1 27351995 [27372724 257237752 27374392 2.727191 f 5 1 72 

27359979 2A 2.736174 2726227 2.726318 £8 

oy 2.736794 1 27368744 | 27369549. | 22 77845 2727111 

1.273759 27376. [ 27377491; 277 
2.728381 [273 4034 2.7 335427 | 2-74 \ 247337043 
$739 1760 22728373 217393359 4.79414. 2.739 49244 
2.7 2 2.749946 1240 2.242047 | 27402837 


F \-& 


„ 3 re 
+ if * 


— . of —— 


| | I F =Y X ET 5 4 f 
27403627 r 275585 17405995 247406784 
| 2.7411516 | 2-7412304 | 27413092 | 2.7413880' 274145658 
| 227419391 | 2.7420177 | 2-7420964 | 2.7421750 | 27422537 
2.742725 1 | 27428037 ][ 2.742$922 ] 247429677 | 247430392 
. 27435098 | 2.745881 [2.746665 f 2.7437449 | 2-7433232 
2.744293 | 2-7443712 | 27444495 | 2-7445277 | 2:7446059 - 
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2.3143808, | 28144474 | 2.3145140 
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2.3300752 | 2.3301394 | 2. 8302036 
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2.8450980 [2.841601 | 2.8452221 | 2.8452841 | 2.845 3461 
| 23457180 | 2-8457800-| 2.845849 | 2.8459038 2 
2.8463371 | 2-8463990 J 2.845408 | 2.8465227 | 2.846584 5 
2.846955 | 2-8470171 | 2:3470789 2.847 1406 | 2.847 2024 
| 28475727. 23452355 2.847696 | 2.8477577 2.478193 
2.848189 1 | 2.8482597 | 2.84831232.8483739 2.848435 
2.8488047 | 2.3488662 28489277 2.84898 922.8490507 
2.849494 2.849808 ] 2.8495423 | 2.8496037 23557. 
8 | 2.8500333'} 28500946 - 2.3501559 2:8 502172 | 2.8402786 
2.850642 2.8 507075 2.850768 [2.8508 300 | 2.8 508912 
2,8512583 | 2-3513195 2.851380 | 2.3514418 2.851500 
2.8518696 ] 2.85 19307 28519917 2.8520528 | 2.8521129 | 
2.85 24800 2.85254 10 1 2.85 26020- | 2.8 526629 2.8527239 | 
- 2:8520895 | -2.8531504 | 2.8532113 | 2.8532722 | 2.8533331 | 
2.836982 | 28537590 || 2-8538198 | 2.8538806 f 28539414 |. 
 2,3543060 | 2.8543668 | 2.8544275 | 2.85344882 þ 2.8545489 
2:8549130 | 2-3549737- | 28550343 | 2.85 50949 | 28551556 
| 28555192 | 28555797 -| 28556403 | 2:8557008 | ,2.8557614 
$ | 23561244 | 2:8561849 [ 2.8562454 |. 2:3563959 | 2.563663 | © 
._ 2,8567289 | 2-3567893 | 2-8568497 | 2.8569101 ]'2.8569704 | 
152.8573325 2-57 3928 |. 23574531 j. 23575134 | 28575737 
| 28579353 | 2-3579955 | 2-3530557'| 2-8581159 [ 2.8581761 | - 
2 | 28585372 | 28585973 | 2-3586575 | 2.8587176 | 28587777 | 
; | 28591383 | 28591984 | 2.8592584 | 28593135 | 28593785 | 
| 23597386 | 2-8597935 _ 3 1 2-3599185 | 2.8599784 
2.8603380 J 2.803979 J 2.860457 2.8605 177 2.86057 76 
2.869366 [ 2.8609964- f 2.8610562 [2.8611160 [2.861158 - 
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2.863040 | 2.3551632 | 2.3652225 | 2.8652817 | 2.865340g | 
2.8656961 } 2.8657552 24658144 | 2.8659327 | 
- 2.8662873 | 28663464 | 23664055 2,8665 226 
| 23663778 „„ . 2887545 28528 
2674575 | 2862584 2.867853 [2678442 2887701 
23690354 28661152 3 2.860 91 2.866291) | 
233686444 2.868032 | 2:-8687629-| 2.8688207. | 2.8688794 | 
2.8692317 | 2.3692994 | 2:3693491 J 2.8694079 | 2:8694664 | 
2.86981$2 | 2.8698768 | 2-3699354-] 2-8699945 2.870526 
28704039 | 28704624 2.375209 | 28705795 | 28706380 | 
2. 709888 2.87 10473 | 2-3711057 | 2:8711641 | 2.8712226 | | 
| 23715729 | 2-3716313 | 2.8716897 | 2.8717480 | 28718064 | 
2.87215 3 2.8722146 | 2.8722728 } 3.8723311 J 2.87238 94 
28727388 28727970 28728552 [ 2.8729134 2.729716 
28722206 28733788 f 2.8734369 | 2.873493 2.87353311 
þ. 23736016 4 $220959 | 23740177 [2.874757 2-8741338 | - 
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2.8454981 | 248454701 J 23455321 [2.845941 J 2-3456561 
2.38460277 | 28460896 ] 2.3461515 [2.34621 34 ][ 2.3462752 
2.8456463 | 2.3467081 J 23457700 243463318 J 2.3453935 
3 | 2-3472641 | 2-3473258 | 2-3473876 | 2.8474493" [ 2.425110 
2.84788 0 | 28479426 | 23430043 | 2.8450659 [ 28481275 3 4 
2.8484970 | 28485585 [ 2.8486201 [2.84868 17 [ 2.3487432 | * 
2.8491122 | 2.8491736 | 2.8492351 [2.842965 2.349350 3 
| 2-3497264 | 2.8497878 [2.849492 2.499106 ] 2.499719 A 
| 23503399. | 2-8504011 | 2:8504624 | 2:3505237 | '2-850z850'Þ |. oY 
| 2-3509524 | 2-3510135 | 28510748 2-3511369 | 255219727} _ _ 
2 2.3515641 | 2.8516252 | 2.8516863 28517474 2-35 18085 5 ." 
| 28521749 | 28522359 [2.82297 | 2-3523580 | 28524190 «4 M8 
2.8527849 | 2.35 28453 2.8 529068 | 2.8529677-f4 | 2-3520286 | '\._ N 
| 2-3533940 2.853448 [28535157 [ 2-8535765-] 28536374 55 
2.854022 | 2:8549630 2.341238 | 2.841845 [ 28542453 5 
4 2-3546096 2.854670 28547310 | 28547917 2.854854 4b 
6 2.852162 [ 2.8552763 [28553374 2.853980 [ 23554586 | 4 
2.8558219 | 2.858824 | 2.855942 f 2.8560035 } 28560640 -| 
2.8570 308 2.85709 12 | 23571515 | 2.8572118 28572722 5} 
2.8 576340 | 2:8576943 | 23577545 | 2-8578148.] 2-8578750 * 
2.8582363 245788985 2.853567 23584169 J 8584770. oo 
2.858379 25888 [28589581 | 2.859081 | 28590782: 2 
2.8594385 | 2-8594986 | 2-3595586 2.596186 [ 2.896786 2» 
724 |. 28600384. | 2-8600983 | 2-38601583 | 2.38602182 | 2.8602781 Þ "ARA 
_ | 28606374 | 2-8606973. | 2-8607571- [2.8608 170 | 28608768 & RR 
| 2.86 12356 [ 2.3612954 } $3613552_| 28614149 | 2-$614747 3:4" 
2-3618330. | 2-3618g27. | 25619524. | 2.8620120- | 2362071 <5 
8 | 2-3624296 | 2-3624392 1 2.8626084 | 23626679 e 
4 2.8630253 | 2.8630848 2.863 1443 n , 
| 2.8636202 | 248635797 © .. 2.8637391 1 2.8637985 [28638580 - 
2-3642143 J 2.842737 | 2-3643331 | 2.8643924 [ 28644317 3M 
2.3648076 2.848689 ] 2-3645262 [  2.8649855 2.865044 "3 
2.3654001 | 2-8654593 | 28655185 | 28655777, | 28656359 - 
2.8659918 | 2:3655509 [ 28651150 | 2.8661691 [2.868228 . 
2.8665827 | 2-3666417 |. 2-8667008 |} 2.8667598 | 2486681388 | | , 
2:3671728-| 28672317 | 2.862907 2.8673496 4 2-3674086:]} _ 77 38 
2-3677620-] 2-3678209 | 2-3578798 | 2.8679387-} 2-$679975 | _ 
28682505 J 2.8684093 | 25634681 | 2.86385269 2.868587 EG 
2.889383 | 2:8689969 | 2-8699556 2.861143 [ 2.869170 = 
1 28695251 |. 2.8695837 | 2-3696423 [2.869710 | 2.8697596.|_ > #. 
2.870111 þ 28701697 | £-3702283 | 2.870868 | 28703454 |} = 28 
| 2-3726965- 2.870749 | 23793134 | 2.870871 f 28709304 ⁴ ᷑ — 
_2.3712810 | 28713394 | 28713978 | 2-8714562 } 28715145 | _ + - 
41 23718547 2.8719230 [ 243719814 | 2-3720397 | 23720980 'Þ- 7 MY 
| 28724476 2.37250 } 23725641 | 2-8726224 | 2.$726806 ͤ [[[ 
2.$730298 [2.870883 f 2-3731461 } 2.3732043, [2.87325 2 - 
] 28736112 | 2.8736693 | 2+3737274 | 23737855 2.873843 
1-2:8741918 | 28742498 l 23743978 48742658 [2824435 1 - 5 
2-37 47715 \ 2-8743296 - 2:5748875- | 28749454. } 2-575903246Þ- /*; 
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2.876978 [2.875756 
| 2.8762756 | 28763333 
2.8768526 |} 2-8769103 
| 2-8774289 | 2-8774865-- 
| 9 2.8780045 J 2-8780620 
6 28785218 | 2.8785792 | 2.87386367. 
2.8790959. | 2-8791532 | 2-3792106 
8 | 2.3796592 | 2.8797265 | 2.38797838 
2.8392418'] 2.8802990 | 2.8303562 | 
502.8808136 | 2.8808707 {| 2.3809279 
1 2-8813847 2.33814417 2.891488 
2.881950 2.88201 20 | 2.882069 
2 | 2:3825245 | 2:3825815 | 2.8826384 
764 4--2-8830934 2.883 1502 [2.883207 
2.88 36614 | 2.8837182 | 2.8837750 
662.8842288 } 2.8842855 [ 2.8843421 
2.884754 | 2.88485 20 J 2.8849086 
2.883612 | 2.8854178 | 2.884743 
769 1 2-8859263' | 2.8859828 | 2.8850393 
771 J 2.8870544. | 2-5871107 | 2.8871670 
| 772 | 2-8876173 | 2.8376736 | 2.8877298 
| 773 | 2.888195 | 2-38832357 2.8882918 
Þ 774 | 2-8887410 | 2.8887971 | 2.888$532 1 
775 2.889201) | 28893577 | 2.8894138 -f 
776 | 2-889$617 | 2-8399177 . | 2.8899736 
77-| 2-3904210 {| 2-3904769 | 2.8995 328 
2.5909796 | 2-3910354 | 2.8910912 
2779 2.915375 | 2-3915932. ] 2.916489 
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2-9355534 | 2937087 
2.9361617 | 2-9362120 
2.9366645 | 29367148 
| 2.9371657 | 2-9372169 | 
2.9375633 | 249377184 | 
2.93381693 | 2-9332194 
2.9386598 | 2-9387198 | 
2.9391697 | 2-9392196 
2.93956g9 | 2-9397139 
2.9401677 | 29402176. 
2.9406659 } 2-9497157 | 
29411635 | 29412132 
2.94 16605 112.9477101 
29421569 [2.942205 
2.9426528 | 2.9427024 
2-9431481 } 2.9431976 
2.9436429 | 29436923 
2-9451371 | 2-9441865 
2.9446397 | 249446800 
2.941238 | 29451730 © 
- 2.9456163 | '2,9455655 | 
2.9451082 |: 2.9461574 | 
2.946596 | 2.9466487 | . 
2:9472995 | 249471395 
| 29475507 | 29476297 | 
2.9480705 29431194 © 
2:9485597 | 2-9486085, 
-. . 2.9490483 | 2.9490971 
2.949364 29495851 
2. 9500239 [2.95007 26 
2.9505 109 29505596 
2.9509973 | 229510459 
| 2-9514332 | 2.9515313 
2.95 19636 [29520171 
2.9524534 | 29525018 
2:9529377 | 2:95298671 |. 
2.9534214 | 29534697 
—— 1 293097½22 


Num + Wu « 5 ? 


129515803 | 


-2.9540012 


859 | 2:9296743 
31 29301847 | 
852 2.9306944 
853 | 29312035 
854 | 2.9317121 
855 29322200 
856 | 29327274 
857 2.9332341 
$58 | 2-9337403 
859 | 249342459" 
860 29347509 
861 12232553 
862 | 2:9357591 | 
| 863 2.9362623 
864 J 2-9367650 | 
865 | 2.9372671 
866 | 249377636 | 
857 2.938269 
$53 - | 2-933759$ 
$65 . | 249392696 
$70 | 29397638 
871 | 29402674 ' 
872 29407654 
$73 | 2-9412625 
874 | 2:9417598 
875 2,9422561 
876 29427519 
877 2,9432471 
878 [29437418 
879 29442358 
880 2.447294 
881 | 249452223 | 
882 | 2.9457147 
883 | 2.9462066 
| 884 | 29466978 
885 2. 9471886 
$35 


29302357 
249397453 
2.9312544 
2.9317629 
2.9322708 
2,9327781 


2.337909 
29342964 
2.934803 
2.353057 
25378095 
29363126 


29378187 
2.9393195 


2.9493 152 

29413126 
2.941 — 

2.942305 


29432966 


2. 9442852 
2. 9447787 
2.9452716 
29457639 


29467469 
29472376 


2.9476787 | 29477222 


87 | 29481684 | 25482173 
| 249486574 


2.9487063 


2.9491460 | 29491948 


29551213 


2496329 2.546827 
29501701 


2.950082 J 29506569 
2.95 10946 29114 


2.95 20656 
29525503 
22122357 


32 
2.95162389 
29521141 
2.952598 
2.95308 28 


295331 


12274424 


29297254 


2.9332848 


2.537172 


2.9383193 
2.9388 198 


29398187 
2.9493172 


2.9428015 
29437912 


29462557 


2.9535664 


| X 7 75 


2.929776 

2.930286 
29307963 
29313053 


, 2,9323288 
2.9333354 
2.9338415 
2.9343469 
2.93485 18 
29352561 
2.938598 


| 29300055 
2-937 3074 
2.9378688 
2.938369 
2.9388698 


2.93986 
2. 9403670 


2.9 418591 


"| £-9423553 


2.94285 10 
2.943241 
2.943840 
2.944334 


2-945 3208 
2-9258131 


2.9467960 
2.947 2866 
2:9477767 


2:-9437552 


2.550705 


29363629 


2.939369 
35 


2.9408650 
29413622 


2.9448 280 


2. 9463043 


2.9492436 
2.947314 
2.9502188 


2.9511918 


2.916774 
2.9521626 


29526472 


2.9318137 
2.9323215 


2948262 


133 — 3 5 | i 
2.9298275 | 2.-92987$5_} | 
2.9303376 | 2.93033%6 

2.9308472 [2.930898 114 
25313561 | 2.934% 73 
2.9313645 | 2-9319153 7 
2.9323723 | 2-9324230 | > . 

|. 29323795 |. 2-9329301 | 
2-9333360 | 259334367 | ; 
2.9333920 | 2:9339426 'L 

- 2-9343974 | 2-9344479 "1 
2.9349022 | 249349527 4 
2.9354965. [2.935459 1 

2.939101 | 2.9359605 ; 
2.9364132 | 2-9364635' Þ : 
2-9359157 | 249369659 

. 2:9374176 | 2-9374677 2 
2.9379189 [ 2˙9379690 2 

| 2-9354196 } 2-9334697 a 

29389198 } 2.9389698 

1] 2-9394194 | -2:9394693 
29399184 | 2-9399683 N 
2.940469 2.404667 7 
29409147 [29409645 „ 

25414120 l 2:9414617 b $ ES. 

| 29419088 |} 2.9419584 LOS ! 

| 2-9424049 | 2-9424545 — 

| 2-9429005 [2.429501 
2-9433956 | 2:9434450 — 

29438900 | 29439395 | -* | 

2 9442340 2-9444333 2 ui 3 

| 2-9443773 [29449266 ay 
2-94537921 | 2:-9454193 "I 

2438623 2.949115 1 
29463540 | 2.9464031 - 

1 2-9463451 | 2:9468943 2 
29473357 [29473847 — 
2.9483151 29432641 | 1 

29488040 | 249438529 2 
2-2492924 | 2-9493412 | — 

| 2-9497802 | 2.94982992 —_—— 

| 2.9592675. | -249503162 2k 
2.9597542 2.908028 <7... _ 

| 2-9512494 | 2.9512889 — 5; 1 

| 29517260 | 29517745 ) 

' 2.9522111 [2.952259 - 

29525956 2.927440 | 

29531796 | 2.9532280 

1 2.9536631 | 29537114 f 
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2.9774492 


—— — | — — — — — — —_ — 
ATA BEE; of Logarithms. | 
Neth 8 | 4. | Si. | 2 N 4 

1558 | 2:9542425 | 2574255825543 2954772 254437 
901 | 2*9547245 | 2-9547730 | 2-9548212 | 2.9548694 | 2.9549176 
902 |.2:9552065 | 2-9552547 | 2-9553028 29552510 | 2:9553991 
903 25788877 2.957318 | 2-9557839 2.9558320 [ 2.955880 

q 994 | 2-956168g 2582165 | 29562645 2.952125 | 2-9563605 
1905 2.956486 2.9566966 | 2.956744 2. 9567925 | 2-9568405 |. 
1906 | 249571282 | 2.9571761' | 2-9572241 | 29572720 | 2-9573199 

1907 {| 2-9576073 | 2-9576552 [ 2-9577039 [2.957750 | | 2:9577988 

| $08 2580858 } 29581337 | 2-9581815- | 2:9532293- | 2:9582771 
909 | 2-9585639' | 2-9586117 | 2-9586594 | 2-9587072 | 2-9587549 

4 929. | 29590414 | 29590851 | 2-9591368 | 2-9591845 | 2:9592322 
j 912 2.995184 2.959560 r 22585814 | 2.95970 
912 . | 2.9599948 | 2-9600425 2.900901 | 2.9601377 [2.960185 3 
913 2.960478 2.9605 183 | 2.9605659 | 2.9606135 | 2.9606610 
914 2.9609462 2.9609937 [ 2.9610412 [2.96 10887 | 2.9611362 
915 2. 9614211 J 2-9614686 | 2.9615 160 39615635 2.961619 
916 | 2.9618955 | 2.9619429 | 2.9619902 | 2.620377 228 
917 | 2-9623693 | 2.9624167 | 29624640 | 249925114 | 2.9625 587 
918 2.9628427 [2.9628 900 | 2-9629373 | 2-9629346 | 2.96303 19 
199 | 2:9633155-| 2-9633528 | 2.963410 | 2-9534573 | 2.963 5045 
1 920 .| 29637878 | 2-9633350 | 2.9638822 | 29639294 | 2.9639766 
921 | 2-9642596 | 29643068 | 2.9643539 | 2-9644011 | 296444821]. 
922 | 2.964730g |-2-2647780 [29648251 40 hee 2-9649193 
| 923. | 29652017 | 29652488 | 29652958 | 29653428 | 29653599 

| 2-9656720 | 2-9557190 | 2.9657660 2.9658 130 | 249658599 
2.966141 | 2-9661887 | 2:9662356 | 2.9662826 [ 2.9663 295 
| 2.9666110 | 2.966657 | 2.9667048 2.9667517 | 2,9667985 
2-9670797 | 2-9671266 | 2.9671734 | 29672203 | 2.9672671 
1 249675480 | 2-9575948 | 29676416 |  2:9576883 | 2:9677351 
1 2-9680157 ] 2-9650625 | 2.968 1092 2.968 1559 | 2.968 2027 
I 2-9684829 | 2.968 5296 [2.968 5762 2.9686230 [2.968669 
2. 9689497 [2.9689 963] 2.9690430 | 2.96989 2.691362 
2.964159 [ 2.969425 2.969509 1 | 2.969557 2 | 
2.96988 16 2. 9699282 2.959974 [ 2-9700213 | 2.970678 
12.973469 | -2-9703934 | -2-9704399 2. 9704863 | 2.9705328 
1 2:9708116 | 2-9703581 | 2.9709045 | —_——_ 2.9709974 
| 29712758 [29713222 2:9713656. | 29714450 | 29714514 | 
2-9717396 |} 2-9717859 | 2-9718323 | 2-9713736 | 249719249 
| 2.9722028 | 2-9722491 | 29722954 2.9723417 | 2-97 23880 
| 2-9726656 | 2.9727118 | 2.9727581 | 2.9725043 [29728 506 
29731278 | 2.973741 | 29732202 | 2-9732664 | 25733126 
2:-97358g96 | 2-9736358 | 2-9735319 | 29737231 | 29737742 
2.9705 | 2-9740970 f 2-9741421 [ 2-9741892 | 29742353 
| 29745117 | 29745577 [297438 [2.746498 [2.974699 
'] 29749720 2.975018 [2.977054 | 2.975110 | 2975560 | 
1 2-9754318 | 29754778 | 2.975237 | 29755697 | 2.9756156 |- 
2.978911 [ 2-9759370 [29759829 | 2-9760288 | 2,9760747 | 
29763500} 29762958 | 29764417 |» 29764875 | 29765334 | 
| 29755083 | 2:9763541 | 2.9768999 | 2-9769457 2.979915 
122222552 J 2.9773129 | 2.9772577 JL. 2-9774935 


* 
„ „ « a * 


Num . - — 
550 2854477 | 25545719 | 29545802 | 29546284 2747 
901 2.949657 | 29550139 | 249550621 2,9551102 2.9551584 
902 | 25554472 | 29554953 | 29555434. |- #9555915 | 2.9556397 
903 | 2-9559282 | 249559762 | 2,9560243 | 29560723 | 29591204 
994 | 2-9564286 |- 2,9564566 | 2-9565046 29565526 2,9556006 
905 | 2-9568885 | 29569364 J-249569844 | 29570323 | 29570503 
906 | 2-9573678 | 29574157 | 2:9574636 | 2:9575115 | 29575594 | 
90 | 2-9579466 | 29578945 þ 2-9579423 | 2:9579902 | 2-9530380 
908 | 2-9533249 | 249583727 | 249584205 | 29584683 2.985161 
909 | 2-9588027 | 2.588505 | 2.9588982 | 29589459 | 289937 
910 | 2-9593799 | 249593276 29593753 | 29594239 | 29594797 
g11 | 2-9597567 | 2-9598043 | 29598520 | 2 22472 
912 | 2662329 [ 2.962805 29603286 565776 | To 5 
913 | 2-9607086 | 29607561 | 2.9608036 25S 512 2.96089 

914 | 29611837 2.9612312 | 2.9612787 | 249613262. 622996 
915 29616583 2.9617058 | 2,9617532 | 2-9615006 | 2,9618481 
916 | 2-9621325 | 249621799 | 2.622272 | 2.9522746 } 2-9023220 
917 2. 9626061 2. 9626534 2.962700 2,9627481 288827857 
918 [ 2.963079 | 29631264 2. 9631737 | 2.9632210 J 2.963 2683 
gig | 2.963551 2.635990 | 2. 9636482 29636934 2,9637400 | 
920 2. 9640238 2.9640710 3 2,9641181 | 249641653 | 2 Ee 
921 | 29644953 | 2-9645425 | 29645396 2.646367 2.964683 
922 2. 9649664 29650134 [2.965060 2.965 1076 | 2.965 1546 
9232.965430 | 2.955489 2:9655309 } 88337289 255 þ 
924 2.8504 259559535 | 25568009 2.9688478 2.660948 
925 | 2.9653764 | 2,9664233 | 249664703 | 29565172 | 2.965641 
926 | | 2.9668454 |- 2-9668923 | 2-9669392 | 2.966g860. |- 2.9670329 
927 | 2-9673139  2.9673607 [2.674076 | 29674544 | 2-9675012 F. 
928 | 2-9677819 2.578287 | 2.9678754 | 2.9679222 | 29679650 
929 | 2-9682494 | 2,9632961 | 2,9633428 | 2-9683895 | 2.9684362 
930 | 2:9687164 | 2.9687630 | 2,.9688097 | 2-96385564 2 
931 - | 2.9691829 | 2.9692295 2.969761 2,.9693227 29092693 

932 | 2.9696488 | 2:9696994. | 29697420 |, 2:9697885 | 2.968351 
933 29701143 | 29701608 | 2,9702074 | 2:9702539 [ 29704 
934 2.97057 | 2-9706258 | 2.9706722 2.977187 | 2.9707652. 
935 | 2.9710438 | 2-9710902 | 2.9711356 þ 29711820 | 29712294 
936 2971078 | 29715542 | 29716005 | 229716469 | 2:9716932 
937 - | 2-9719713 | 2.97 20176 | 2,9720639 | 2,9721102 29721565 
938 2.9724343 [2.97 24805 2,9725268 1 2.9725731 [2972619232 - 
939 | 249728968 | 29729430 29729892 | 2-9730354 2973081864 
940 | 2-9733538 | 2:97 34050 2.9734511 | 2-9734973 |- 29735435 | 
941 _ | 2-9739203 | 2973 8664 | 2-9739126 | 2.9739587 | 2-9740048 

942 | 2-9742814 | 2:9743274 | 29743735 | 29744196 2:9744555 
543 | 2-9747419 | 2:9747879 | 29748340 | 29748800 | 2.9749260 
o44 | 2-9752020 | 249752479 | 29752939 | 29753399 | 29753858. 
945 | 29756615 29757075 29757534 29757582 2. 9758452 
946 {| 2.97 206 , | 2.97616 55 2.9762124 | 29762582" 2.97630 + 
| 547 | 29765792 [2.766251 2.976679 29767167 [27% 
| 948. | 29770373 2,9770831 2,977128g 2221 2.977 2224 
949 2.577495 |. 2.9775407 | 2-9775364.. 2227222 2 76779. 

| Lect 


* * * "_ ä — — 


oy 


of * 


i. 


_— — A... 


L A TABLE of Logarithms. _ | 
© CCC 
| 2-9777236 | 2.9777593 | 2-9778150 2.977860 2.977904 
. 2.9731805 | 2.9782262 | 29782718 | 2.978317 22738527 
2.9786369 [2.786826 2.9787282 | 29787738 2.9788 194 
2.97909 29 | 2.979138 | 2.9791840 | 2.9792296 | 2.9792751 
2.979484 | 2-9755939 | 2-9796394 [ 2. 9796349 | 29797304 
2.9850034 | 29800488 | 2.9800943 2:9501398 | 2-9801852 
2.9804579 | 2-9805033 | 2-9805487 | 2.9805942 | 29806396 
2:9809119 |  2-980957 2.98 10027 | 2-981048x | 2.9810934 
bl 2-9814108 | 2.9814562 | 2:9$15015 | 2.9315468 
| 29818186 } 2.98 18639 2.98 19092 | 2:-9819544 | 2.98 19997 
| 2.9822712 j 2-9823165 2.982361 2. 9824069 2.98245 22 
2.9827234 | 29827686 | 2:9828138 2.9828 589 | 2.9829041 
2.983171 | 2.9832202 | 2.9832654 | 2:9833105 | 2.98335 66 
— 2.98367 14 | 2.9837165 2837620 25338036 | 
 2-9849770 | 2.93841221 | 2:9841671 | 2:9842122 | 2.442572 | 
2-9845273 | 2:-934572J | 2-9846173 | 2:9846623 | 29847073 
2-9849771 2.985021 | 2-9850670 | 2.9851120 | 29851569 
2-9854265 | 2-9854714 | 2-98551623 2.9855612 | 2.9856061 
2.98 59754 f 2-9859202 | 2-9859651 | 2:-9560099 | 29860548 
129863238 | 2-98563686 | 2.9864134 | 2:-9864582 | 2:9865030 
| 2-9867717 | 2-9868165 2.868613 2.986960 | 29859508 
| 2-9872192 | 29372640 | 2-9873087 | £:9873534 | 2-9873981 
1 2-9876663 | 2-9877109 | '2.9877556 | 29878003 | 29075445 
1 29881128 | 2-9831575 | 29882021 f 2.9882467 2.882913 
274 2.988550 | 2-9886035 | 2.9886481 | 2-9886927 | 2:-9887372 
2. 9890046 | 2-9890492 | 2.9850937 | 2:5891382 | 2.891828 
2.9894498 | 2-9394943 | 29895388 |} 2-9895833 2.9896278 
9898946 2.989939 | 2-9899835 2.999027 | .2-9900723 
2.990338 | 2-9993333 | 2-9904277 | 2-990472i 2.9905 164 
2-9907729 | 2-9908270 | 2.990874 | 2:9909158 | 2-9999601 
2.9912261 | 2-9912794 | 2:-9913147 | 2:-9913590 | 29914033 
2.9916690 | 29917133 | 2-9917575 | 2-9918018 | 29918461 
2-9921115 | 2-9921557 | 2-99219g9 | 2.9922441 |. 2.922884 
2.9925535 | 2-9925977 | 2:9926419 | 2.992680 f 2.9927302 
29929951 | 2-9930392 | 2-9930834 | 2.993125 | 29931716 
985 | 2-9934362 | 2.934803 | 249935244 | 2:993568; | 2:9936126 
$6 | 22930769 | 2:9939210 þ 2:9939650 | 2:9940090 | 29940531 
7 | 29943172 | 29943612 | 29944051 | 2:9944491 | 269944931 
988 2.994755 [2.994800 | 2.9948448 | 2.994g888 | 29949327 
2-9951963 | 2-9952402 29952841 | 2.9953280 | 2.9952719 
2-9956352 | 2-9956791 | 2-9957229 | 249957668 | 2.995b106 
2-99607 37 | —_— 175 | 2-9961613 2.996205 1 | 2.9962489 | / 
12.965117 | 2-9965554 | 2.9965992 7876624 2. 9966868 
2.996949 2 | 2.969930 2.970367 29970804 2.971242 
2.9973864 | 2-9974301 | 2. 9974738 [2.997574 |. 2.997561 
2.99 8231 29928557, 2-9979104 | 2975540 2598977575 
2.992593 [ 29983029 | 2-9983465 2.998901 | 2.984337 
112.9986952 f 2-9987387; | 2.987823 2.988258 | 2.9988694 
| 2-9991305 29991749] 2592176 2-9992611 | 2,9993046 | 
2.99956 29996090 9996524 2.89969 9 | 2.9997393 


. 


950 1 2-9779521 
951 J 29784088 
952 [ 2.9788650 
953 þ 297932997 
54 | 2-9797759 
955 | 2-9802307 
5 1 2.58068 50 
95 2.9811388 | 
2.9815921 
959 1 2-9320450 | 2 
' 960 [| 2.9824974 
961 | 2-9829493 
962 | 2.9834007 
963 | 2-9838517 
964 | 2-9843022 
965 |. 29847523 
966 © 2.9852119 
967 2.98565 10 
968 2.986996 
969 228852828 
970 | 249 269953 

971 | 2.987442 
- 973 | | 245883360 
974 [29887818 62 
975 2.989227 3 
976 | 2-9896722 
977 | 2-9901168$. 
978 2905608 
1 979 | 2-9910044 
980 | 2:9914476 
981 4 2.9918903 
982 2.9923326 
983 2.992774 
984 2.9932157 
985 | 2-9936566 |} 
986. | 2:9940971 
97 | 29947371 
988 29949767 
589 2.954158 
990 15835545 
991 |} 2.99 62927 
992 ( 2-9967305 
993 Tae 
994 2.997608 
995 29980413 
2.9984773 

2. 9989129 
129993481 


, 


| 


29779979 
2.9784544 
2.9789 106 
29793662 
2.9798214 
2. 9802761 
2. 9807304 


2. 9811841 


2.982902 
2.9825426 
 2-9829945 
- 2:9834459 
. 2-983 8968 
2-984 3743 


2-9856959 
2.986144 
2. 9865926 


2 


25835235 

| 29888264 
2.989278 
- 29897167 | 
2-990IG612 
EG nr 
249910488 
2.9914919 
— 
2.99237 
2.992818 
2.993259 
2.993700 7 


1 2.9997828 


29244471 


2.995020 
8533537 
2.998983 
2.9963365 
2.9967743 
2.9972116 
29976485 
2. 9980849 
2.998209 
29989564 
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12.58 20304 
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25 7.861662 9289883 [7-3616738 12.138326 
es- 8786953 - 9999876 7.878707 12. 1212923 
127 7. 89508 54h. 9999866 5. 895098801 2. 104901 
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5 +4. 39014 29-98 29501 
53]9-43945 609-98297 
919-439897319-992877 
50. 440338 15.98 28410 


I Sine. 


+3 


9.445923 410.5 540768 
19-4464107]10.5535393 
9-4463978[10.553102 


Secant;| _ .. 


ang.| EI 
| 10.0160895 10.573101 : 


2988 3$10-5570117] 


10.016156 1045721911 
444457910-5555421] [*2-916194819,5717365 
4449468010. 55032 [29102299057 128311 


9:445435210-5545648] [12:2 7 10.3705 299 


10.016371 105694723 


9:4473843110-5526157] 10, 164064ʃ10. 5690221 


4478704010. 5 521296 


10.016477 105881212 
10.0165 1280.567651 5ʃ¹ 
100165483010. 56722230 
+450294Q10-5497000 
450777410.5492220 
51260 10.548798 
e4517427]10-5482573 


452706 fo. 5422939 0 
453187250.54681 280 10.0168 
536678010. 546332] flo. 0168698 
454147910.5458 5210 10016905 
4542 10.545372 


10.56 36468 ; 


455 r069510-5448931] | 5 
55585.7010-5444143] | 
[9-4560641 10.242225 3 
5654²cff0. 5434580 a 
g9-4570194450-5429500Qq - 


574964]10-542503 


= FTan 


- _ 
* 


74 


— 
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Degrees. 


10.570377 274 
190.0163357 10099450 3 


21 
10.016441 10.5685 14020 5 


19 
181 


190.5632020 ©f 


166 
1001661951 .5663250— 

185 8 8.785877) 
10. 0166908010. 5654200134 
10.016726 ſ10· 5649835 % 
-45222461045477752 10.167623 0.564527 


„ 


"td. 
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8 Table of Artificial Si nes, - I RE. 


3 0 5, * - N 1 , 4 
16 Deeree.. © 
g 1 ” Eg 2 | 


” . 
- 9 9 


Sine. 
1995.440338 


5982805 P. 47970154027 


Tang. I becant. 
5-98 28414 9.457496419-54259 3] 


|:0.0171584]10-5596619]9)] 
410.017194410-559221615 


11.440778. 
4. 4412182982769 . 458449 
$9-44165 7459827325 19.45 8924 


. 42096. 98 25964] [9.459400 


10.5415 50$ 
10.541075 


99-44 2972559826230 p. 460349105 9650 
P. 443410 3P· 982587 f [9.460823 410-539170 
P. 4438 475-9825500 P. 46 1296710.5387033 
. 44428375. 98 25 1400 b. 461769710. 538 230 
109.4447197 - 9824774 Pb. 4622423010.537757 


086.4627 145110-5372855 


446459 P- 9823300. 4641285 
9 4895882292544 


$17 +4055 
N 19.448 19099-982183 2466007 811045339922 


| $19'9-4486227]9-982146 
1209-44995409:932129215. 4669448105 337552 
21 9-4494849 9-93 20721112,4674.127119-5325873 


| 229-449915 39952035 H1[2.4678802110-532119 
239-45034529-98 199791[5.468347 3110-53 16427 
24 9-4507747,9+93 19603}[2.4685 139110.5 311861 
-98192341[3.4692801110.530719 
98188639. 4697459ʃ10.5302541 
9818490 | 


9.471 1407105288593 
10.528392 


P. 4425 345Þ-98 26600 f. 4598741940125 


4664765[10-5335235][10-0178535[10.5513773]41 


470211210-5297888110.01815 ICH1045479397 
9-4706762110-5293238]110.018 1883}10.5475121 


10. 017230910. 558781805 
10. 017267410. 558342457 


110-0173764]10-55702745 
j:0-017412g]10-5565897 
1:0.0174494]109556152 
$10.0174860[1945557163 
110.0175226110.5552803 


1:0-0175592]10-5543447 
10.017595 9950-5 544096 
[10.0176326]IC%553975C 

0. 17669410. 5535409 
| 10.0177062]10-5531073145 


110.017743110-55 26741144 


19.017779910-5522414]43} 
10,0178155110.55189291142 


10.0 17890810. 5 509460 
10.017927510.5505151 
2 10. 5500847 
10.018002 110.5496548 
10.01 80394110. 5492263 
10. 01807 10. 548796303 


10.018 113710. 5483678 


100182250 1045470849 
10.018 253010. 5466582 


— ä 
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— 
5 
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Tang. | | 2 1 Secant. |M 


Degrees. 
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— 


* * 9 / 
15 2 = 
o — 
- 


10. 5283952 
185279215 
10.5 274682 
10.5 27005 3 
10.5 265428 
10.5 260808 


10.5 25619 
1005251579] 
10.5 24697 1 


. 475763310. 5242367 
5.575840. 8 13608 b. 47622310. 5237767 


Ap. 45800585. 98 13229 [9.47668 2919-5233171 
458427 1b. 98 12850 [9-477 1421[10+5 228 579 
43 IH Hy ppc” 9-4 

45.459 2584.98 1 2091 
85.45968846.9811211 19-47% 
46. 4601029 9.98 11331, 
19-4605 270. 98 10950 
A4. 461363809. 98 10187 
509.4617810. 9809805 f 
519.4621989 869423 9.481256 
529.4626 15 $9.9809040; [9.431711 
1 

535.4630323. 9808657 . 482166. 
559.4638639 980788 9.433075 
5619-4642790p-9807505] 
5 719-4646939Þ9-930712 
589.465 108 115 «980573 
5919-4555 2199-9590634 
60Þ-465935 39-950596J 


f i 


Pecant. ; 


$10.0189050 
| 10.0189431 105390544 S289: - 
12218981 3110.5386362] 1]- - 
[oo190199}to.5382184Þ 0p 
[*2-019057F10.537801 1] 9 


10018263c|10,5456584/20] 
19.01383005110.5462319029]. 
10.0183380 10.545 806 128 
150183755 10.345 38087 
10.184130010. 5449550260 
2. 8450910.54453 1405 
„7441074 
10.0135 260, 5,5436829 


10-018639A10.542416/20] 
0.018677 1116 F419 
10.0187150 10.5415 729018 


10.188289 
10.018866 9 10.5 398921 14 . 
10. 5394720413 


10.0190960119.5373842] 8 
10.0191349110-5369677] 7 
10.019 1727/1. 536 


10. 0192495ʃ10.5357210 4 
10.0 19288010. 5 35 3062] 30 
10.0193 265110.5 348915] 2 


10.019 365 1119453447814 1 
9219483710. 5 340047 


— WBW 


10.0187 5 29 10.5411 5 2c 7T 7 
10.187909 2 otags 160 
190.5403110 15 


r0.5365517] 
TJQOIQZLLI 10:5361361 + / 


N 5 V 


\ 


oy g - Secant.| 8 3 8 


— 


2 > 4 : 1 able of Artificial Sines, SC 


17 Degrees. | 


Tang. _ *ISecant.| 
34853399 10.5 14661c 10.0194037 


2 
408475 


10.5336517059 
10.533239 1058 
10.53 28270057 
10. 5324152 56 
10.5 32004C{55 


1045315931154 


L0.531132715 3 
19.5 307727152 


2455935 39:9925963N3-485 3390,10:514651 
15.466348 35. 9805 577.4857907 10.514 10.019442. 
| 4667609. 980519 5-4862419;10-51375 Iro. 
35.46 1730. 9804804. 48669 28110. 5 1330710. 0195 19, 
4.4675 845 P. 98044 500.487 1423010. 5128 567 10.019558, 
9:4875933j12e5 124067] 1100195975 
9.488043qj10-51-1957c}{10.0195361 
2 oe L0.019675c 
3 
8 


J. 48894 130.5 110587] 10.0197 14c 
: 3-4893898}10-5 106102]110.01975 2541245 303631151; 
9.4700461[-950208 ih. 4898380010. 5 101620 lo. 01979 1510.5 29953950 

54902858 10.5097 1420. 01983 1 C10. 5 29545 2149 
Fb. 4907 33 210. 50926680. 019870 10.529 136948 
5. 491180210. 50881980. 019 90 fc. 5 287290147 
1146.471678 5P- 98 5 18. 4916269110. 508373 110.0199484 10.528 3215/46 
1155.47 208 56 . 98001 24 0h. 4920721 roger 10.0199876 10.5 279144]45} 


| 
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+ 
«IJ 
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Go 
O 
2 
d @ % 
\O 
CO 
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yah 
[S] 
0 
0 
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— 
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m4 
— 
Mo 
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— 
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8 
8 
SO 


= — «4724922Þ-97997321(9.4925 190010. 50748 10 10.5 275078044 

4 1 1175-472898 5.97993 35. 4929640010. 50703 54010. 0 200601 10.5271015]4 

OO J189-4732043Þ+979594<115.4934097110-506590N * 10.5 26695742 
-4737097Þ+9798554(;+1938545110-506145 5}[10.0208 445 


5d 5. 4942988010. 5070 1 KO. 020184 
21. 174519 5.279778 9,4947429119-5052571]110.020223E<10.45 254808]: 
+474923419-9797 365 9-495 1565 0. 5048 13510. 020263 1010.53 250766 
235-4753271 979697 5 «4956298]0-5043702] 
249.4757 3049. 97965 UP. 49607 2710.503927 io. 0203422(10. 5 242696 
b. 4761324. 979618206. 4965 15 210. 3503484810. 02038 1810.5 238660 
9.476535 2795789 9.496957 4ʃ10. 5030426110. 020421510. 5 234641 
9.476938 P/. 97953886. 497 309 10. 5000910. 02046 1210.5 230620 
1 128 979499 P. 4978400010. 5021594 10.0205 10.5 226604 
bf _——_ | 2 4777409 - 9794593IP. 498281 10.5017 184 10.0205407Jl0. 522259131 
4314 | 5 999794195 9:4987223 10.501277 70. 205805 I0.5 218582 30 
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8 


* 


* 
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| : * , * 
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| _— * 
— = — CS * 
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* ot, Qt, F * * 1 883 2 


Tangents, and Secants. 3 


3119-47854 23Þ-979379 
3219-47894 23Þ-979339 


4119-43825248-9789789! 


36-4805 38519-9791798 
7. 48093669979 1397 
38.481334 


YH Dow =. 


Tang. Isecant. 


487 22310.501 2777 10.0205 805 10.52185832 


1499162410-5008374] [ 2062041⁰.521457 
8e. 499602010. 5003974 105 21057720 
500042210. 49995780 [20700 
8.50048 140.4995186 e 
.5009203110:4990797] [700.3198395 
5013588ʃ10.4986412 10. 0208 2010.5 19461 
501796910. 4982031 10. 020860310. 5 190634 
$5022347119-4977053 — 10.518668 


40010. 5 182685 
503109410. 4968908 [2980810317871 
503655455 


19. 4964541 10.0210211 10 517475 5 


9.4781418 . 9794195 


979099 
4817315P- 979059 
321283 5.9790192 


61 | 1.8 - 
48202080. 9789386 |9-503982219-4960178] 17202102 Mio 517279 Art - 
48337855.5789583 504418 210.4955818 [2110170516683 
48371175 5 P 10.5 162883 
5b. 484 loch. 9788 10-0211925110.5158934 
484 1 10. 9212230 10.5 15499 
484 9 10.021 2635 10.5 15 1049 
435 2888þ9-975 10.021304 010˙5 147114721 
48558205 733] [12-221344910.5143180 rf - I 
| X 10.021385 10.519251 * 1 
n 10.021425910.5135326 "I 
10.0214666112.5131405] gf | 4 
319-48 | 8 10.5 127481 of © : 
b 10.021548 110.612 41 
9.48 1002158 5123574 | 


i 4s 4923083 99779593 


q 
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Yr 


x 


= * 4 Table of. ace . 


18 Degrees: 


=>; > tp 578066; 
[5449037 19.973 1653 


5 5.491921 . 97 8000 


19-4926 246 977918 
$9-4930 88677875 
199.4934661. 977835 
199-4935513Þ+977793 
11 9454676877775 

p.494 2055.977710 
9.49 50046. 977669 
5.495388 9.977627 
P4272 P.922885 


; 8 949774191 
: $4975824p-9773772| þ 


| 7 9.49806359.9773354 


5.49844429.9772934 


2 $-4988245 9.772315 


119-499 2045.772095 
25.4995840. 977174 
120 949556377427 
1271-500342 19. 97708324 
2. 500% 2005. 9770410 
2E 01976 5769988 

501476 2-97 69566 


Sine. 


Trang 


55169575 10.48 29425 


5516909 710.48 30903 


P- 518 1855104818145 ; 


P-5190344110-450955 


19.5211509110c4788492] | 


9.5 224166[10-4775834 


5.5 2367950. 4763205 


Secant. 


8824. 10.521793) 10.5 1001705 
9.5 122057 10.487794 10.521834 76.509629 bo 
9.512635 110.4873649, 10,2187 5910. 509240805 
9.513064 110.4869359 eee . 10.5088 5 29 * 
op 5134927 10.486507 10219582 103045355 
9.5139 21010. 4860 10.0219994 10.50807 78415 
9.5 14349410.48565 10] [12:2220497 10. 307 9 194 
$.514776610.455 223 10.0220320' 10.507 305453 


9.515203 10.4847961 ; 10.022123410.5069194 5 
9.5 156309110.434369 1 


1 


119-9221647/10,5065 339] 
[10.0222062}10,5061489]Y 
10.022247 7/0. 505763949 
10. 22289210. 505379 40 
9.517335 10.48 26647 [19-2223307]10.50499 5 41* / 
5:5177606110.4$22394] 0.02237 2310. 50461 17.0 
10.304228. +5 


9.5164838110.483516 


9.5 18610 0.48 1389 


nn 047567 


9.5215720010.478427 
9.5 21995010, 47 8005]: 


9.5 2283791104477 1621]; 
0.5232589]10-4767411} 


3 10.477900 
. $24519 10:4754801 


Tang. 


"Ir 5 D 2 


1 
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1 


_ COT 


d 11 
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Tangents, E Secants. 9 
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A 


wo wo Vo | wo Wo Uo wo I 
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41 


2 
4 


5 


7 
4 
4 


J 
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18 Degrees. 


Sine. ang. | 
«5014764 524519910.4754801 
50185386. 9769 143 P. 5 24939/1847 50605 
5022308. 568 720 P. 5253589 10.474641 
502607 525777910.4742221 
5029838 . 526196610.4728034 
0225975. 287247 [9:52601 50110-4733850 
3037353 +5 2703311104729 
*504LIOSW- 9-5274505110.4725492 
5044853 9.5 27868 410.4721318 
504859 9*5 28285 311044717147 
«5052339 +52870211104471297 
5056077. 52911801 9.470881 
50598119 «5 295 347[10-470465 3 
«506354 5 299505[10.4700495 
5067 269.9763608 9.5 30366 1010.469633 
+5070992k | +5307813110.469218 
+5074712 19762750, 5311961[10.468803 


5078428. 97623211 P.5 
50821410 57618911 


30858 50.761461, 5.53243 
3089556 9261030 6532852 
5093258. 9760599 P- 5 3326 
50969 50 53367 
510065 16. 9759730 P- 53491 
51043435 975920 5345 
510803 ip. 9758870 [9-5349161 


769.5111716 536327 N10.464672 
511539 535739 10.464260) 
51190 536150510. 4638495 
5122749. 9757135 P. 536561310. 4634387J 
51264199.975670 335971 10.463028 1 


— 


Tang. 


Secant. | 

10-0230434110.498523 
10.023085 iF a6 
10.023 1280 "og te. 
2023 1704110-497392 
10.023212910.497016 
10.023255310.496640 
10.023297%10,496264 
10.023340J10.495 389 
10.0233829110.495514 
10023425 0.495140 


1923468 410. 494766 


10.0235 10910 494392: 
10.023553 01049401 


10. 023596410. 49 
. 10.492645 


100236821 10.492 


10.9238 53910491415 
1002389701049 04. 


92104493273! 


10.9237 25010.49252 8 
10.023767910,4921573 
190238 109hO% 491785 


10.023940 
1 0.490674 


10.024026 


1948030. 
10.489934 
10.489506 


10.4891 


888888 
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| 0pr5126419]9:9756701 

1.5 130086Þ-99 56265 
19.5133750[99755839 
355 137410 · 9755394 
4.5 1410679. 9754957 
P.35144721P.974521 
65514837 1.9754083 
255152017. 975364 
88.515 560.9753 208 

95.5 159300. 9752769 

2 10-5 16292 9-975233C 
Ii 5166568. 9751891 
5.517019 859751451 
9+5173824Þ-9751011 
. 5 18 1066. 97 501 29 


5.184882. 74888 


1,27 


$1919+5195510 


$19: 
1229. 


17.5 188295. 9749246 


- [299:51991128-9747918 
9.52027 1109+9747475 


0-52313831969743913 
909.5234955 9743466 
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| Tang. 


Secant. | 


— 


& © a 
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" 


9+5 369719 


10.4630281 


9953739821 
9+5 377920 
945332017 
9.5386 110 
9+5 390200 


10.4626179] 
10.46 22080 
10.461783 
10.461389 
10.460980c 


9.539428 
945 398371 
945402453 


5414678 
9.5418747 
9.5422813 
5426877 


955406531! 
9,5410606 


23430937 


— 


10.457 71: 
10.4573123 
10-4509063 


95434994 
95439048 


10.0243299110-4872581 
10.0243735110-4369914 
10.0244 1700. 4866250 
10. 024460610. 4862590 
10.245403 10.48 5893256 
100245479Þ2-435 5279155} 
10. 024591710. 485 1629]5 4 
10. 024635410. 48479830634 
100246792010. 4844340052 
10. 0247231010. 48406 
10. 0247670 fo. 48 3705 
10.0248 10910. 4833431049 
0. 248549110. 48 29802048 
10. 024943010. 4822553046 

1024987 1010-48189 34145}. 
10.0250312]10-4815318]4, 

19.0250754[10-4811705|4 3 
10.025 1196.10. 480809604 2 
10.025 163910. 4804490041 
10.025 2082110. 480088840 


10.025265 2510. 479728939 

10. 025296910. 479369338 
10.025341310. 479010137 
10. 02538 5810. 47865 1236 
10.0254303}12:4782926135 

10-0254748110:44779344124) _ 
10.0255194]10-4775765132| 

10. 025564110. 4772189032 
0. 025608710. 47686171 
1002565 34010-476504713c 
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Secant. M 


Tage, and _— 1 ff 


19 Degrees. 5 


Sine. 


9.5 24208 16.974257C 
945 24564c[9-9742122 
9.5249 190949741673 


_ 
2 
3 
36 952502985 5740774 


2719-5 25984 419-9740324 
385 Les 9497 39873 


: 965 27046: 9497 35971 
9:5 27399719-97 33519 
$9+5 2775 26}9.97 38067 
45.5 105 3199737615 
115 9.22833577 9.9737162 


. 2253826 3-97 35501 
1 255 6389.973524 
1 9734891 
705.320365 509.9734435 
$1 9-5 39915 119.97 33980 
5253 1264919-97 33523 
153-5316143. 9733067 
JP. 5319635. 9732610 
3P.323123P9722152 
|: 46-5 3266085. 973 1694 
5 9-5 330090Þ-97 31230 
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«919+5337044| 99730316 
Sof 3 99729858 


| Tang LIE Secant. 2 


30 945 234953 57424 
Jip. 52385 185.974201¹ 


9-5 25274519-9741224| 


9.5 26692719497 39422] | 


455.5288997. 97 36709 
15 51945 291614 2-97 36255 | 


$-5333539-97 30777] 


| Sine. 


49148 3 3 2478776 18478554 55 
9:549550c[10:450450c 10.025698 210.4761489 % 
9.549 511010. 4500489119 257420J 1044757915 [2 281 
550351910. 449648 1 [10.025787 810.4754360 7] 
9:5507523110.4492477| |'29258327110.4750804126 
3-5511525 104488475 10.025877610:44747 251-5 
945515524 10.0259226 10:4743702 24 
945519521 10.025967&[1004740154Þ23] 
10. 02601 27[10447 3661 3/2 


9.552750 10-0260573511044733073121 
945 53149: 10.0261025110.47295 37120 
9.553747 10.026148 1110.4726003]'9 
94553945 10. 0261933010. 4722474018 
94554343 2 10. 4718947117 
9.554741 10. 0262838010. 4715423160 
355513 10026329111044711903Þ15 


19.470838q1/ 
10470487413 
9.5 56329 210.4436708 0. 02646540. 470136 ʃt·2 
74H HO. o265 109110. 46978 54ʃ11 
—0265036519.452423 10 
— ow 8 . 
9.5579125ʃ10. 4420875 [190266477110.465735 1] 8 
9.5582077 8 1002669 3200.468385 7 
10.0267 39010. 4680364 6 

9.559097 i010. 4409291 [19-026784t110.4676877], 5 
-440co083:| [10-0263 30610. 4673394 4 

3 

1 


— 


fn 
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5.355885 10. 02687649. 4669910 
9.560279 10. 0269223110. 4666431 


10.439227; 10. 0269682 10. 4662956 
95610099 0-438934) 100270142 104659433 
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6853432.9418893 10.058 110 10. 3146569 
— 710.3144288 


| 


* 


4 Table of Artificial Sines, 


— 
* 


% : * 


I]. 9.687 162819.9413279F 
68 7389519-9412575] P 


6876 1619.9411871 


5 111 9.898088 


68784259.9411166 
9.410461 . 


3-7 4494531 0+2553547 


688 294 
9.688 5 209. 940904 
45.688746 


-9407 634 
9.94069 27 
9.9406215 
9.940531 
9. 9404801 


9399110 


—— — :2k“c t —— — 
— 


9.940975 


9408342 


9399823 


10. 05839 1010.313745 
. 10.0584612 10.3135184 50 
71410-0585 315110.3132912]5 5 


— — X — = - — 
209 Degrees. | 

Tang . {|Secant.|- - | 

90743752010.256248c] [10-2581807]10.314428*]50 

0417403] [9-7440499110-2559501] $10-9532508#10,3142055|;6 

ns 9.744247 10-25 565 24] 10.0583 20510. 3139735 53 


410.0586018 
110.0586721 
10.558742510. 312610552 
10.0588 12510. 312383551 

10. 05888 34010.31 2157550 


10.3128372 


10. 05895390. 311931249 
10.0590245/10.3 11705 1048 
10.059095 N10. 31147917 

10.559163 8103112533046 
10.059 236010. 3 11027745 


10.059307 3J10. 3 108022444 
10.059378 1010. 3105768043 
10059449010. 310351042 
10.059519 90.3 101 26641] - 

119-059599F10.3099017]40], 
10. 05966 1910. 3096769039 


10. 059732010. 30945 24138 
| [19-0598041110.3092275137 
10.039875 10. 3ogoozdze 


331] 112-0599469110.308 7795135 


$1410-0600177110.3085555þ34 
to. 608910. 308331732 
10.060160 10.308 108 113224 
10.050221 10. 307884531 


2 
10.060303310.307661213c 
TN Secant. ˖ 


— * 


— 


2» 


5 
— 


by p p * FEY EP 0 - _ 9 7 A ; a b 
* 8 * R * * ; : . F . v n . ; 0 
. | - - . * 1 £ 4 S wy % — * 
| 5 : . A — Ma , Lon 
1 "4 * - * 1 ; . > 2 | 
E . ; 7 » « s - 
'  Tangents, and Secants. 


— 


— 


Sine. | 
959233855. 9295988 
315.6925620. 939625 
132.6927851 93953 
3 319-69 3005349 394 
_ Þ445-9932303[9-9394105 

35]9-59345 34Þ-939335! 
359-59 367559-9392671 
375˙593898 1p. 939195 
38P˙694 1203.939123. 
2919-694 3423Þ-939051 
405.6945642 9.938979 
415659478 59· 98900 


49 •69545015. 938691. 


4619-695 85 2219-9385 47c 
4719-696113cf3-935474 
' [48]9-69633343-9384024 
4919-5965 54.938320 
. 596774. 382570 
151.5969947. 9381851 
9.597 2148.938112 
53.6974347P. 928040 
154-597554519-9379674 
551”: 


506980930. 3782 
57-69831259.9377492 
: . 99376764 


4y9-5950074[9-9338356 
$43]p-595 2255j9-9357635| 


45Þ 995671 2p-9336192] 


-69787419.9378947|/ 


Tang.“ 
Paz 178. 
5.7 529368010. 247063 ⸗ 
975323 14/10. 2467680 
97 53525910-246474 1| 
5.7538 20410. 2461797 
* JAA. 24588 

3-75449Bb[10.2455915 
9175470251160. 245297 1] 
9-7549905110.2450031 
755299910.244709 

3-755534910.244415 

9-7558783110.2441217 
-755171$10.2438285 
756455 10.243534 

9.7567 58710. 2432413 
252052410. 2429480 


> 


= 4 


7 
1 


of 


— 


9 


$57110-2391443 
2-761147$10.23885 24 
3-7614394[10.2385606 

| „ 


— 
2 


* 
——K— . — — ＋ — —＋—＋— — —ʒ—E—ʒ Pd i. — + oy — 


- + oy 9x Cn N n 2 ö 


-- wa” 


29 Degrees. 
Th Secant. | 
10-060303- [0.32766 I a 8 
10.060374 10. 307438050 
Ii. 60446, o. 3072 149 
10.0605 75110-30699 0) 
10.0605 8g 19-206769 2), 4 
19.060661 110-3005 400. 
(00607 3255 19-396324 2 
19.060804 74 £© 
10,060876cq10-3058797 
10.0609485110-305657 
#£0-0610204110-3054358 
10.0610924519.305214 
(0.06116 
10.06 123650. 3047712 
Io. 061308010. 3045499 
. 


. 24242522225 
10.06 18 14910. 303005 

to. o61887 
10.0619%00[10-302565 3] 
10.06203261[10,3023455|i 


10. 062396510. 30124854 
— 10.300 


_— 


es; 


hs 
1 8 1 N 
< be : 
— - ͤ%õũ — — —— — — f — 
— —_- 
« a * » 


% . 
* ————— — and rr 


4 % 


10. 3061019 


22 


4410. 30499 2c rs 


0. 06167010. 30344559 


4419.302785 


| I: 4: Secant. N 


. * 


* 


Wo 
p 


"w — * 
* 


1 " Pad, * n 4 pa * ” * N 
7 f : 5 , * , * * 
3 - ” 1 * 
— 838 . * 
: 


=” Table 2 Arie Sins, 


— — — 
1 


Sine ; « Secant. * a 
— * 
. | -69897 Gol 9375306 1 ¹ 062460. 10. 3010308 
| * 9.69918 9875 93747 715 1617211 10.238268 10.062542 10. 3008 1131 ol p 


9+7620227[10-2379773 
is 7023 142]12.2376855 


9762605610. 2373944 


9.509402. 9373847 
1 „9373110 
9.699 8441P˙ 9372385 
G 9.700062. 9. 9371652 
5.702805 19+2270921 
9.700498 119+93701 3g 
5 P. 27158P 9369456 

9.70093 34194936872 
Þ-7011508[9-9367988 
9-791 368315936725 
P- 701 852 8.53665 15 
9.701 8022F.9365783 


10.062615 10. 3005927 5 
ERODs88 44374257 
10062761. 10. 300155956 

| 10,062834-7 [0.299937 3| 5 
[10.052907 7% 10.2997 198 54 
L0,062981 1þ52-299501g 

9.76 eds 1:0:2262208 $10.0630544119-259284.2] 
3.7640612 110.2359388 10. 06312750. 2990606 
92843 2010.235648 $10-0632012Þ0-2988492 
10.563274 102986319 
100633481 10. 2984148 
9.765 2239 10. 2347761 (10063421 [10-2981978f 


4. 0201.936504 2 10.234485 10063496 0.29798 le 
9.202235 2284210 P. 76. 765 5047 14344953 100635685 829774. 


$ 79245 23 99363 74 PF 967860949 10.4390 1 

7026687362830 [957663851 "Noe + 
57028849 9493620g8] P. 7666 0.23 
9.703 1011261360 


180636426 146.2975477 


[0.0637 16/ 3. — 5 
3790 10.2971 . 
10. 06386410. 2968989 


rere 


IA 7033170 8260621 10.6393 10.2 668 
| 79 9 20 
$7035 32959359881 15564011901. 2964671 
> 9+7937486 9 9719144 1656 10. 06408 59 10.296265 14 8 
3.703964 P. 3 58. 18700 [10.064 1599040-2960359h 
5 


8704179519257 (7 Fees 102 

9:7243947p 93918 | 9-7687025 NG 
919-72450999-9356177] þ 57689922 10. 23100 
970482488 99355434 9.769281. Gage 
354691 7588 
5537390805 
5.23524 


4 {Sine. 


[100642345 29582055 

j0-0643082þ0-2956053Þ 
1064382 102953901 341 
1.0644 566 04295175 2þ; 31 
10.0645 2090.294950 JF 
$29-064605 2119-294745 7þ;1f 
PLE 18294531130 


Pecant. i 


— 
' 


j 2 - * 4 # * N — 
* * N 4 | N 
NET. Tangents, and Secants. . 
. « « 
* . _ f N s : 


; \ Sine. 2 


2þ-7058975Þ-9351715 


_- Þ7Þ-7069667Þ-9347983] [94772168 


P. 21829 9330654 [2.71877 3102212265] 


of 


ES 


OR 30 Degrees. 


| 
Tang. 
20. 24585. 9353204 P. 2701485 


31. 705683 36.935 2455 9.7704373 
F. 7707261 


© 5.254571 
10.064754 0.294316 


10-22g85 75 


321.7051 110.9359969 
349.7063250. 9350223 
19-7965 394149349477]. 
30. 706753 1p. 5326870 [9-77 18801110.2281199 
10. 2278316 
9.77 2456010. 2275424 


38. 707 1801.934723 
9Þ-7973933Þ-934648| 
0. 207554. 9345728 


$4 119-7078 1 h⁵- 98s 
19+7080323Þ9-9344 230] { 


449-708 2450.942488 
$9 70845 7519934273 
14519-798669ÞÞ-9341984 P. 274 

$9.70868 229-934123; 7581 
19-709094 3]9-9 340482 


$9.710152919-93367149 Is 776481 100223520, 
19-7 10364 29-9335957} P. 776768 510. 223231 
als 710575 19-93 35 20q] We777055 | 

9.7 107863]9-93 34445] P. 22224180. 222658 
$19.7 10997 219-9 333689] Þo.7776284]10,.22237 16 
9.7 11 2080.933293 Pp. 777914910. 2220851 
b. 7 1141805.9332174 6.778201 217988 
99-7 11629c2-9331415] P. 778487. 221512 


— 


Sine. ll Tang. 


— 


' | d9-7132983Þþ-9326092 


985 199.7139249. 232324 


113.7145609 · 932074 
 _ 149-7147693Þ-932996 


— — — 3 


Ie e Artificial Sines, . 
IN — — 
FJ 


99.7 118393 ·9 220850 
19.7 20495-32989 
P. 7 122596 · 9329137 
9.7 12469519-9325 37 
} 4-71 26792Þ9-93270! 
| 519-7 128885 9-9326854 


19-7133977|9-932533c 
899.7135169 99324507 
1 $19-7137260P+9323904 


Jrrſ9-7143437Þ-932227 
$1 29-71435.24]9-23215 11 


15]9-7149770P-23192! 
99-715 1857þ-931544 


9-7 153937Þ+931707 
6.715 6019-9316911 


9.7162243þ593 14605 


19-7 16638 7 99313065 
9.7168458P˙931229 
9.712052 E. 221 


5.7 807747i0. 2192253 


5.7 1580925916143 
9.7 1601689315374 


IC 7164316 9. 313835 


I „ 


Secant. 


9.228777“ 002212263 
9.779099 10. 2209401 


* 


9.77963 189.2203682 


— 


9.7 802034J10. 2197966 
9.780489 110.2195 109 


9.78 1060210. 2189398 


9.781345 10. 2186544 
9.7816309110.2183691]. 


9.7839 104[i0.21 
9:7841949]10.215805 1 
$734479410.2155 20 
Y 8476 , 10.215236: 


9.7853323]10e2146677] 
9.73856164110-214383 
9e7859004110-214299* 


0:7793459110-22065 41] 0. 067086310. 28774048 


4 
2 
J 


9.779917 10. 22008230 fo. 067238. 10.287320 


110.0675433 


Ibo. 068155 | 
410.0682321 10.284600 343 


n | 
19,0669 34410-2585 1607. 


10.067017 3010. 28 7950559 


10.067 1624 102875252 571 


10.067 3146119287 1111155 


10.067 3908 10. 2869017544 
18057457010. 285692353 
10. 28648315 I. 
10.067619. 28627405. 
10.0559 60ʃ10. 28606 51 
7 0.2858563 
10.067 8489010. 28564 
10.067925 400.28 5439147 
10,0630020 10. 28 52307 
10. 06807870. 2850 224.5 
10. 284814344 


9 


10.068 358 90.284398 JU 
10.0683857 10.284 1908141 
12,0684626119-2839832) 
10.0685 395110-2837757139 
10.0686 165 10-283568 38 
190.0686930. 283361387 


ry 


10.0687 70610-28315 42136 


[10.0583478]10-2829474]35 
[10.0689 25cjt0-2327406]3: 


10.049 οο ut. 282534053 
10.069079 flu. 28 232752 


(10.069 1568110282121 1031 


10,.0692942110-2319149]3 
Ora” Spire 


| 1 Secant. 


— and 5 ecants. 


* — n 


31 Degrees 


TSing. 2 ; 
50 91808515 930755 $ 


112-718291219.9306883 
3-718 497 ip. 9306 109 


6355.718755 993053330 


3455.7 189080. 9204557 
135 97191142 


385.719 7005. 930 1448 
399.7 1993509. 30067 
9.7 201399 — 229989 


415-7 2095 8 119-9 296770 
45]-7211623Þ-9295989 
5. 7213664% 9295 207 
719*7 21570443-92944 
4319-7 2177421349293 541 
4919-7219779þ-929285 
= +7 221814 
119-7 223848492912 
[1 56.722588 15 929750 
5319.7 227913Þ-928971 
54.7 2299435 928872 
175.7231972 9.925: nents 
172 9.9287358 
P 


+7 236026 82771 
7238051592878 
JP. 240 fh 9284994] 
509.7 24209719 284205] 


9.930378 Þ 
1365. 71931909. 9303004 . 
1325•71952499. 93022200 65 


9292073] 


fang 


10.069777 — 
16059855 10.280270 4244 
0.06993 201ta.280065c|211}1 © 
70010 10.2798601 _-. .. 


947904 335Þ 22095665] 


9.7907 16110. 209283 


% 


9.792410. 2075 


9.782692 1.10. 207079 
+79 29741 10.207025 


- e 10.208 1542 [10.5704793|10-2736336 
5. 7921280 


[10-0700388[10.279655 i 
100701668010. 279450% 18 
10. 0702449010. 2792462 
-110.5703230110.27904 15h 6 
5| [10-070401 1010.2788377 


: 10-0705 574110,2784256 | 
5.706359. 2782238 
107071430 052780221 
10-0707927[10-2778336 


9-7938 195 10. 206 1805 6 


9.794101 10. 205898 


100708711 106.2776152 
15 9-07094981I0.27741156 
10.07 10282119.277208 
l 10.07 1106810. 2770057 
5 2 | 32768028 


9.795508 1110. 2044919 [10.0715 


Sine. 


. — 10071579 8e 


Fecant. 


4 Table of Artificial Sins | 


— 
— — 
N 


—— 


— — 


— — 


32 2 Degrees. 


1 9.72441 18 
7246138 
9.7248158 


9.725420 


9.7 260 
9-7 262245 


& 


12 
12 
ul 
1 


bp. 227 2230 


121 9:7 2842676 
229.7286 20 


- | 7288252] 9. 9265913 
— [24Þ-7290244/9-9265112 
5.92643 10 9.30279 


$25Þ-7292234 


2472942235 
3.7 29621 
9.7298 197 
2.7 3001 825 


> 


** 


9-927 455 
9:7 25621716 


P. 7258225 9.5 


11 TIT 2 


5.726826 . 55 | 
3-7 2702726 


; 16 «7 274270 9.5 
175.7276278 9.9 
185.7278277. 8 
199.7280275 

0.728227 1.92683 


— 751. 


ang. A sbecant. 


_ | 99-7242097þ9284205] fe. 277892 15284275 10.7579 10.275790 
| 9-9 283415 9.960703 10. 2039297 110-071658510.275 588: 
9.9282625] [979935 1310-2036487 


9281834] [9-7965632210.2033678 


| 

1 
19-7 250174])-9281043 9.7969 qu. 2030870 [10.071895F10.2749820 
19-7 272189. 928025 1] 5 *797193% 10.2028062 10-07 19745 10.274781 1 


$:7991569110.200843 1 


9+799997A10.20000 3c] $10.07 276g 
———— . 01997231 


36510. 1991635 
9 


9.926671. 


10.071737 10.275386. 
10.0 18 18010. 275 1844 


926: 
9261901 
52610996 


7: 


9.303 350610. 19664940 [10.07372 


k L 
&. 


p-7974745[00-2025255 1072054110. 274579054 
5.797755 . 2022449 0. 072133410. 274378453 
P7803 5610. 2019644 72212 10.274177, 
9.7983 1610. 2016840 [10.0722921]10-27 3976 
2.285964 10. 2014030 10.072271 10.273775 
9-7988767|c0.201 1233 [10-072451910-273574349]. 
10.0725 30510-27337 3448 
99.799437. 200563 [1007 2610 110.2731731 
9.7997 17. 2002830 10.726897 ·0. 272972 
ö 10.27 27724 
10.072849 ilʃ0. 2725724. 
26859436 10. 199443 J 10. 072928910. 2723724 
10.07 2008 1027217244 
9.801116 10. 1988839 1007 30886 10.271972 
301395 10198604 10731086 10.27 1772910 ö 
9. 8016758198224 10. 073248010. 2715732 
98019549 10. 19804 54 10073328010. 27137403 
234A16197766c] 10. 07340810. 271174753 
58025133 10. 1974867 0. 73488810. 270975 30 
10. 1972075 0.735690 3 
9263 50% OO. is [eee 102707775 
10. 2703705 
9.8036 0.1 963724 10.073 n hol? 
9.203958 J10. 1960915] [10.0738904/10-25998 15]; 


51 


CE 


— 


— Degree 


— — — 10.198427 00739708 19:269783 e - 


it. 


. Tangents, and Secants. 


22 Degrees. 


1 
1 _ 


— 


= _—— 


|[Tang.| 
9.8041873 110.1958127 | 
[9-9044661ſ12-1955 335 


— 


— — — — — — — — ĩ 


441957 329803. 924897 
LF. 7331768. 9248161 
46.733373 18. 9247349 
475.7356935 .9246535 
a $197 3376 546-9245721 
4073395145 · 9244907 f 


511*7 343525 9.924327 
525˙7 2454856. 9242401 
535˙7347445 9.924144 
546˙7 3493-924082 

555.3134 P 924010 

9.7353 290. 9239 191 
9.73552405.9238373 


110.0742125 10.269189 1027 


110.0743710. 26879360 ·5 


110.5751026110.2E7019 


10-07 59990]L9-264865 
5] [10.076080g 100264670 | 


10.0762446112-2642805| 2 
108.0763260 10. 2640858 1 


— 


Secant. 


10.074051310.269585 229 
10.274131Gg]0.26938371125 


1000742931[10.268991 3]26 


10. 7445410. 2685960 
0.07453 5410.268398 523 
0. 0746163ʃ10. 268 20 1 10 


19.0747 810. 267080 
10.0748 59 0. 2676095 
10074940310. 267413018 
10.07 502 1410.267216 


100231829 10.266823 
10.975265 if. 666269 
10.075 3465110.2664307 
10.075 4279110.2662346 
19,27 5 509 L0+2660386 


10:0756723]10-255647 
10075753 0. 20545158 
10.07 58350010. 2652560 
10.759170. 265060 


10. 07616270. 26447 54 


4 


10.073970b[10.2697835}30] 


10-074697210,2680039]21] 


10.075 5908[ro.265 842815 . 


WEST, 


PD ; 4 Table 2 ini Si, 


Trang ang.| i---: 
-735108 98125174 10. 1874820 
9.8 127939010. 187 2063 
2] 19.5 130704510. 1869 29 
9.8133468, 10.185653. 
9.813523 110.1863765 
9.813899 3119-186100; 
9.8141 755101858245 
2 11 45 110-185 5454 
9.814727. 18 52723 
5.815003 gende 


5.73685 18 5.523345 
73688555.9232628 


9 7378545 3. 922850 


| 7380479 b 922768. 2 81227550 1847205 
5 9815557 10.184444 
53158308 10. 1841589 


1.5.23901 295.9223549 e 
* 739205 5P.9222721 
7.739398 059221891 
189.7395 904P· 9221054 | 
199.7 3978 275.5220232 P. 77595 wandel, 
1209.239974 8P- 9219401 
219.7401888 9218570 58183098010. 18 16902 
229. 703587 992177380 818385 10.18 14151 
39.7405 505-92 169⁰ 599110. 1811401 
49.7407421P. 9216073 9.819134$19-1803652 
[25 $:7499737P 9215240 [5:8 19409510-1805904 
26907411251 2-9214496 0:8196844110-1203156 
9.819959 210.1800408 


74131646˙9213572 
74150775 «9212737 
| 29 741698499921 1902 


2 8 2255 9211266 
. 3 Be Sine. 


of 


N 


ir 9.7388 201 5224377 $163 32 101836174 


E | Ss Iv - £ . 988 33 Digs. 


— 


1110.0777275119-2507945 
19.0778103110.2606020]| 


(10.07 805g5[10.250025 2 


10. 078726318. 2584925 
10.078809 8J10:258 3014. 


Secant. 


| | 
278 102538912 61 
P 10. 263698 <0 


10. 2635024 
10. 2633082 
410. 26321141 


10.077 1491 
10772316 [0.26195 21 


10.077 3965 


10. 2509871 


10.077893 NO. ac oa oc 
10.07 7976810. 2602173 


10.078143 16.2932 
10.078 226 210.2596413 
10.078 3094110. 2594495 
10. 0783927ʃ̃O. 2592579 
10.07847 10.2590663 


10.0785 594010.258874 
10. 078642810. 25868 36 


71 2 8 


10-2629201] 


122621454]; 


10. 26156575 


10.077479 510613727 
10. 2611799 


- 
4 ——— —— oO r * 


* 5 0 Tangents, and Secants. 


—— — —— 


2— 1 0 


— 


33 Degrees. 1 
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24.783457 5P· 900047 g- 8834103 
e 89995008488 36721110-1163279] 


ES. 7837878. 8998539. 8839338010. 1160662 
of 271907539528 9.8997572119.8841956]10-1158044 
. 899.7841277 899 


4 
8995636 


Tang. . 


9.88 1052 


9.87764 10. 1223600 
9. 877902710. 122097; 
9.87816 410.1218345 
9.8784287 19.1215719 
10. 1213093 
10. 1210467 
10. 1207842 
10. 1205 218 
10. 1202593 


10. 1197346 
10.1194723 
10.11921 

19.118947 


10.118680 


968773772 10.1226228 


9.8786907 
9.8789533 
9.87921 $3 
38794782 
2-8797407 
9*3800031 
9.380265 4 
9.8805 277 
9.8807 


3813144 


— 


10. 118423 5 
10. 1181614 


10. 1178993 
10.1176373 


10.117375 
190.1171134 
10. 1168516 
10.1165 897 


Q 88 15 

9.882100 
3-88 23627 
9,58 26246 
9.882886 
7.883148 


9.884457 210.1155428 
9.8847189ʃ10.1152811 


* 


Secant. 


10.0985 


10. 0995669 


1 


10. 0996633 
110.0997597 
10.0998 562 
10. 0999528 
10. 1000494 


10. 100 1461 
10. 1002428 
10. 1003396 
10. 1004364 


10.0975 1410-2205 370 


0,09 7746c 10220309415 
10.0978415010-2202019 
$0.097937 210. 22003455 
10.9803 2010. 21986725 
1c. 098 128 100. 21970 


10.098 2236110. 2195329054 
to. 983 19210. 2193659 
10. 098414810. 219 199006 
105 190.2190323 
19.0986062]10-218865 6 
10.098702c[10-2186ggoſy 
r00987975150-2185 32514 
Loog88935]1C-2183661]4, 
10.098g9898[10-218 1998], 
10.099085 $[10.2180336 


100991815] 10-2178676[4.4 
190.0992781 10. 21770164 
10.0993743J10˙2175357½ 


10.994708 ]˖0. 2173699 
10.212204 240 


10. 217038603 
10. 216873203 


10. 2167078037 


10216542503 
10.2163773 
10.2162122 3 
10. 216947203 
10. 215882303 
10. 2157176 3 
L0-2155529] 


| 10. 1005333 


Secant. 


* 


* 
. —— ͤE—L—⅛ — 
. 
* 
a 
i 


— 
0 1 
+ 
* 
= 
- 
* 


* 
. 
\ 
\ 
— 


o 


LESS 


I 


52 Degrees. 


_ N " p = 
l * 


Tangente, and Secants. 


* ah tn 


46 9.7870687 5.897 8 
4719-787 23176-89783 103 
9.787 2940.897712 


8976143 
9.897516 


4710.109535 


9.8974181 
| 10. 109274 


5.897221 
9.971233 
8970245 


0. 103457910. 2106580 


10.102876 


10. 103 17 2010.211143 


ebe 113556 
10. 2 10981 


10.102581980-2121172] 7 
10. 10268010. 2119547 $ 
io. 10277840. 2117924 of. 

10, 21162990 4 
0.102975 11102114677 | 


a 37 Degrees. | 
8 M Sine. Tang. a Pecant. 2 | 
309.784447 18934567] Pes DSS 
319.7846117. 899369 P- 110.1006305 10.215388 329 
E 8992727 10.100727 410.2152235 028 
339.7849406. 8991756 10. 1008 244410. 2150594027 
349.785 1049 =. 89907 10. 100921 Hat Et a 
379.785 2691p. 898981 10.101018 109-2147305]25 
209-785433 26.898884 10,1011 1600. 2145668025 
37.785 597 PF. 8 98786 0. 10121320. 214402842 
38.785761 1p. 898689 . 10131070. 2142389122 
39.78 59 2406.898591 10.101408 10.214075 1021 
099.7860886. 89849 10. 101505 02139114 © 
4112-78625 249-898 396 10,1016032Þ©-2137478]1g 
447864 1578982995 o. 101 70ο, 92135841 
43 3:7 865 791-598 201 5 10. 101298 5. 2134209 
9.786742 H 103 o. 1018965 
45 P. 786 cso | 


Seecant. | 


We 
v.14 


A E be 7 Ina Sins 


— — * > 


—_—— 


38 — 


M| Sine. | 
o 7892420 5 FLEET 9. 8928098 10. 107 1902 


19. 7895034 
9.789665 ; 


2.396433! 
3.8963 346 


35.788284 9.8962358 
119.739988c[3-$961 365g 


5þ-799145gÞ-49003 


619.790310 
25.7907 ¹5 


856.7906325 989 57406 
P ·.7907933 
10. 7909 54 1P-8955422 


I 1P.79111. 
1 9.791 2754 


$1 3]Þ+791435S 
14.79 15963·895 1445 


156.2917560 


169.7919168P. 8949453 


179.7920769 


189.7922369). 3947459 
1919-7923968Þ- 
25 9.792556 
21 9.79271 2-7927162]9-3944463 
25 7928760 9.8943464 
14239.7920355 8942463 


9.8960379 


28959389 
9.8958398 


8956414 


5.8954428 
9.853435 
9.395 2440 


98950450 


— — 


9.894845 


994645 
8945463 


35.895931 


Tang. 


. 8930702 10. 1069298] 
9.893330 
9.393590 


9.893851 


1110. 106 1489 


9.894371 15 10.105628 % 
9.8945317/10. 1053683 

9.89489 1800. 105108 

9.895 15 19 10. 104848 1 
9.89541 I 10.1045881 
95895671 10. 1043281 
10. 1040681 
56 1918010. 1038082 
98964517 
9. 8967119 10. 1032884 


— 4 


10. 106669401 
10. 1064091 


8841114 I 10. 1058886 | 


110. 1046565 
10.1035483 


10.210496. 59 
10. 2103348058 


| (22298507155 55 


10. 104 160: 


10. 208885 2449 
to. 2087246048 
10. 104 56 C. 208 564 1047 
10. 104 25 10. 208403746 


10. 1045572 


3596971 4 10. 103028 

89770 L 2101027688 
JB 0974910 ee 
5. 897750710. 1022493 
7. 8980104 10. 1019898 
„8982700010. 101730⁰ 
9.8985 296010. 1014704 
9. 898789 210. 1012108 
9. 8990487 10. 10095 13 


10. 10495 50 10. 208 2434 45 
LO-10505 47 10.208083 2[44 44 
10. 105 1542]10. 207923163 


[02101734157]. 
1910-2100120[56]. 


10. 1052541010. 207763142 


10. 105353910. 207603241 
10. 1054537110. 207443430 


10.105370. 207283759 
10. 10565 3610. 207124038 
10. 105753710. 2069645037 


249.7531945 9. 8941462 
259.2223435 8940461 
129.7935135 9.893948 
27 9.79357 27. 8938456 
428.7938317. 8937452 
$299-7939907p-$936448 
| Þ59-794149Þ.$935444 


| | Sine. 


10. 105853810. 2068051 380 
10.1059539 10.2006457135 
10.106056 42 10.2064865 5134 
10. 106 154410. 206327333 
10. 1062548110. 206168332 


10. 10635 5210. 206009331 
— 10. 2058504 — 


6—ͤ— 


9·8993082 10. 1005918 
5.899 5677] 10.100432 
5.8998271 10. 1001729 | 
9. 900086510. 0999 135 
2-9003459,10-0996541 
— 10.993948 


1 Tang. 1 


| 


51 I Dagrees. 


a 


— 


a : Tangents, and Secants. 


38 Degrees 


n 


M Sine. 


309-79414969-8935444) | 


Secant. 
10.1064 10.108455 


315.7943208 39.8 435% 10.106556 10.0569 17.9 

329794467 2952345 10. 106656710. 2055 33c|28 7 
339.7946250. 89932426 10. 1067 5740. 205374427 
349.7947841 5.893 14191 10.1068 581 10.205 2155]26 <7 
359479494 25|9+58930412 10.106953510.2050575]25 J 


10. 1070590. 2048992424 
10. 107 16050. 2047410423 
10. 10726150. 204582 


30 '® 795 1008 9. 8929404 
375.79525909.5928395 
38 .7954171.8927385 


; 5.508369 190.0916308 


11 — — 


4 
1 2 


Tang. 


22 
39]-795 575 119-59 26375 10.107 3625110-2044 245121 
10 9.257330 9.89 25 365 10.1074635[10.204267c]2o 
41]9-795890919-3924354 10,1075640-20410g1]1g]  _ 
4:13*79604$619-3923342 10. 107665 5110-20395 14]18 
43]9-796206219-8922329 10.107767 110. 203793801 ; 
44. 7963638. 8921316 10. 1078684110. 2036362016 
| 3.7965 21 2p-5920303] | 10.1079697110-2034788]15 
 [44]3-79667849-891y9289] o. 10. 10807 1110. 203321411 2 
475.7968350. 8918274 o 10.108 172010. 203 1641013 
448.7969930. 8917258 10.108274210-203007eh1 2] 
_ 145194797 150k 9.89 16242 9 10. 1084275 10. 2028499 11 £ 
51797307 1Þ-8915226 g 10.108477 401.2025 9 25li0 
isch. 8914208 10.108579 10.2025 360 gf 1 
75 4 7578258 2 10. 108680910. 2023792 8 | 
53]>-797777 52912172] 1001087828 10-2022225] 7 4 
54[9-7979234 119-59 11153 ; 10.108884711 10, 20 20669 6 
15 2.795090 98910133 | 10.108986710-2019094] 
50 5.982470 9-899 11 112.9735 7]10-0926643 18109088) 10. 20175200 
55.298403. 9.890809 9. 907 5940.092405 10.109190810-2015966 
58 5 757 eee 25978335 10.092147 5 o. 1092929 10.20 14404 
6049] [9-908 1 109 fro. 91889 i 0. 1093951 10.201284 


Cecant. Þ! M 


Ez + 3 


Ppp2 


101094974 19:201128 © 


A Table of Artificial Sines, 


9.799027 $9.890400 


2-79965079-889990 


1p-7999616þ+-389785 


16-79837718 805026 5.908369 10.09 16308 fro. 109497. 0,2011282 


5. 7991830. 9909-888 58.9 11142 [10.1097021110.2008x6 58 
9-7993394p-890195« | 
P. 799495 19-8900929 | 


Sh. S001 169. 88968 22 
p. Soo 2721p. 889579 
9.3004 37: 9.889475 


— — a. a 
— — — 
- * — 


39 Degrees. E 


oy 


Tang. Isßecant. 


9.908627 10.09 1372510. 10959 . 200972459 


9. 9091440 0.09085 6c| 10. 109804 O0. 200000457 
-9094022110.0905978| (10.109907 io. 20050455 
10.1 10009 

10.110112 


91042470. 089565 3] 10. 110317810. 199883 052 
91069270. 089307 J 110.1104 
19-9109507110.0590493] {10.1105 2350 


* 801973 888 AC 


1 — 


9. 801356 P. 8888 580 
8887547 
P. 888651 


9. 8021 27ch. 8883408 
9. 80228165. 888237 
. 80258 Y- 888029 
9.802743 16. 8879260 
269. 8028968 9.8878221 
2719-8030504þ 8877182 
80.3032038þ-8376142 
29. 803357 P. 8875 102 

Og.803510544.387406 


| Sine. ||. 


«9 I12087119.0887919] 10. 1 10264 IO. 199417745 
P- 114.0885334 10. 1 1072940. 1992628118 
P- 511724 50.088275 5 10.1 1083 25.10. 199 10797 
P-911982410.0880174 Jo. 1 10935010. 1989532046 
2240 l 0. 0877597 lo. 1110388010. 198798 15 
+91 2493 1110.0875019] flo. Tf N14. 1986439044 

10.087244 0.111245 310-1984 894143 
10.086986 10. 111248710. 19833542 
10.2867 280 0. 111452 10. 198180841 
10. 08647 0g. 1115 5 5c. 198026540 


10.086213 J 10. 111659 10.197872. 
10.8595 5 10. 1117628010. 197718. 
| uo. 111866510. 197564 
5.14559 010.0854404 10. 111970 
244817110. 58 51829 


4 


I 


— 


iy 


m 


— 


Pe a 


239 Degrees. 
Sine. ang. Secant. | 
35105]9-$374061] (2.916104510.083895 5 (0.11259 39]0-196489580 
9.803663 719-887301g] 19.9163618ho.083638 10-1 126981110. 19633635 
95033 16399-887 1977] P. 516619 0.08 33808 10. 112802310. 1961 6 3a 
296995 · 205 9.916875. 083123 J Iro. 1129066110. 1960301 
9.804 1228P.8869 9.917133 10.1130 1010.19 58 
$$042757Þ-$863846] b. 91729 1è 0. 86089 10.113 1154/10. 19572425 
7395044 284]9-8567801] P. 917648 0.58235 15] [19-11 3219 910.1955710 
/ 9-804581112-8866756] 5.917905 19828345 10.1 132324410. 1954189 
P- S047 330 0.88657 10 [0.918162 2] 0.113429 C10. 19526642 
2 886466 9.918419 10.0815 1$10,1135337} 0-195 11398 
2605038519-3863616] P. 9186769010. 8 132310 fi0. 1136 84010. 19 4961 Pc 
9.886256 5.918934 0.58 108600 0.11 374320 9 fe 
9-805 343c|98861519 9.919191 to. 0808089 [10113848 110-194657þ 8 
305495 119-38860470] 5.194481 10.08055 19] 10. 11395 20010. 1945049 
P. 505647 25·88594 20 b. 19705 1ho.g802949] [10.11405 8419-19435 2816 
5 $7991Þ-8858370 9-9 199621$10.0800379] [10.1141630þ10-I94200g 
W-30595 10-885 7319] P. 2019 10.577809 [10-1142631119-19404gej1:; 
9.806102 9.885 6267 9.92047 10.0795 240] 10.114273 10.19 > 
2544-885521 9.92073 29010. 079267 1] 0. 11447859. 193745 


5.807011. 


P. 807766 


+3335 57 5þp-885 3105 
9.806 08 ys 885 205 5 
FO ty LOOO | 

9.884 
Fils $07 1620.8 8488 bg 
$19-$073136 8847832 
. 8074640. 8846775 
9.807615 


9.8079 169.8843599 


884577) 
5.884469 


9921503400. 784968 11011479451 91932911 
2.9217602110-0782398] ho. 1 14900010. 1931398 8 
9.92201 70.077980 fi0. 1150055 fo. 9 80 
9.922273 O. 0777263 $10-115 1111} 01928374 
9.9225 3040. 0774696 10.112168 10. 1926864 
9.922787 110.0721294 fl0. 1153225192530 
5-92304371:0-0769563] 0.1 1542831923840 


9.923 300410. 07669 ꝙ [io 1553411 10-192233% {1 


9235570110-0764430f 10. 1156410. 192083 


PE. 826.8848423 287887 [10.115746:[10-1919325] J 
5 & Sine. Tang. FEBS — vi 
_ — | \ 1 — 2. — ö In — 
50 Degrees. 
—— 4 , GR — 


oy 
* 9 
7 ® : 
N 9 
. 2 . ; 
: 1 8 4 4 - 
. — * k 4 
* F — 4 = as 9 wu * * 1 
1 wy LP, ne — 8 I "i . ——— rn. 8 . 2 ”" WEE "IN 2 2 5 2 2 8 
— CS Se R n * 


_— OY 
+ %% 
; 7 


* 


* 

_ a 
MEXE” © <0," WK. 
PSIg” $4 Ta - 


* . 
2 


A Table of Artificial Sines, 


1 9.8 10017 a 9.88287 


189.8 10763 1.88 23357 
20.8 1 10609 . 8821213 


21H. 8112090. 88 20140 
1229.811358 3h. 88 19067 
235.8 1150695. 88 17992 
1425p. 8118038. 8815842 


269-31 195 21b. 8814766 
7 9.812100 P. 8813689 
289.8 122484. 88 12612 


40 Degrees. 
Sine. Tang.“ Secant. 

. 808067 5.884 2540 . 923813510. 761865 e 
Ih. 80821809. 88 41479 9.924070 110.0759299 fo. 1158521010. 19178 2c 59 
29.808 3684. 88404 18 9. 9243268010. 07 56734 0. 115958 210. 19163158 
30.8085 188.8839357 9.924583 110.0754169 f. 116064310. 1914815 57 
49. 808669 . 8838 294] o. 9 248 39610. 075 1604 10. 1161700010. 191331056 
| 519-5038 19.883234 [9.9252960Þ10-074994c|.|10.1162768[10,191 180d] 5 

9.808969 29.886168 [9.925 35 24]10-0746476] fo. 1163832010. 19103085 

9.809 11929. 8835 104] o. 925608810. 743912 10. 116489610. 1908808 

8. 809269 1p. 8834039 19-925 $65 10.074 13480 10.116596 110. 1907 309 
Ip. 8094 189.8832974 . 926121 510.0738785 ff0. 116700010. 19058 11051 

lich. 8095686. 883 1908 . 926377 810.0736222 110. 16809 10. 1904314 

11%. 8097 1829.88 3084 10 . 926634 119.0733659 fo. 116915910. 1952818 

125. 809867 8.88 29774] p. 9 26890410. 073 1091.1 170220010. 1901322 


| 5] 19-927 1466110,07 285 3 
14.8 101666. 8827638 [9.92740281]10,072597 
1.5 81031595. 88255680 . 927659010. 07 2341 
$199-3104650Þ-88 25499 P- 927915 210.0720848 
1b. 8 106 14 1p. 88 244280 b. 928 1713010. 0718287 
9284274ʃ10.071572 
9.928683510.9713165 
928939010. 07 10604 


929195610. 0708044 


10.070548 


929707610. 070292 
9299636 10.0736 
9302 195ʃt 0697805 
930475 510.0695245 
9.9307 £4 10.069 268 

9309872110-06992128 


10.117129 
10.117236 
10.117343 


10. 117450 110.1895 350 
10.117557 2 10.1893859ʃ43 
10. 117664310. 189226942 
10. 11777150. 1890879 
10. 11787870. 18893910 
10. 117986019. 188790439 
10. 1180933010. 188641738 
10. 1182008010. 188492137 
10.118308 210. 188344636 
10.118415 8010. 188 19623 
10.1185 234010. 188047954 
10.1 1883211 8187895 4 


| | 10.1189388[19.18775 16]22 
9. 8123965 . 88 115340 . 93 1243 10. 0687 569 0. 118846 10.187693 531 
20p-8125444þ.88 10455] P. 231498919. 80110 10. 1189545010. 18745 5030 
- | ine. *. 1 | Tang. | | Secant. 
49 Degr ; - SAS 


Tangents, and Secants. | 1 


o 
| —— ͤ äÆ—n — - 
— 
— — 
% 


1 —— 


Sine. |. Tang. = = 


2-5125444Þ-3510455] [9.9314985 
iP. 8126923 ·8 809376 [9.9317547110.0632453 
339.8 129878 .880721 
34.813 1354. 8806134] h. 
3519-31 3 2829.885052 
3619-31 34203[9-8503970 
375.8 135777P· 8802887 
38.8137250. 8801803 
399.8128721 5.98007 19 
gb. 140 192-8799634 


8163609 9.878218 

8165086. 878 10 5 
$$16652119-8779994] 5.93865 2710. 0613473 
8167975. 8778896 5. 938907910. 0510921 
231694251943777799] 


* . 


— — 


* 


— 


44500 Degrees. 


1. 1205801 10.185 24605 


4 


1:0.121 3437149-134222 
Iro. 121453000. 184076 
110.1215524 10. 183930 


Secant. 


10.1 9545 10. 1874556 
10. 1190624 10.1873077]25 
10. 1191704 


10. 119386610. 18586466 


10.1 194948 10. 18671715 


10. 1196030010. 1865697, 
10.1198 197 10. 18627 50ʃ2 
10.119928 110.1861279 1 
10. 1200366110. 18 598080 
10. 120147210. 1858338019 
181801470 10. 1856869 181 
10.1 203625] 19-135 540 
[01204713 10.1853933]16 


10. 1208890 1.185 1001[1, 


| 10. 184952034 
110.1207979 530113 

1:0.1209070[121848072]1 2þ - 
]£0.1210160]10-184665g]raf. - 
[10.121125 21191345146 


101 


1001212344010. 184368 


Sine. 


10.187 150 5 2 
Iro. 119278 5It0. 187012227 


\ 


* ot 


—_— — 


% 


LEY 


F Table of Artificial Sines, 


— 


1 Degrees. | 


_ 


* Sine, : 


{| oþ.3169425]p-5777795 


io. 8 1708828776 

. 8 72234-87756 
3.8 173785P- 8774501 
4.8 175235. 8772401 
9.8 17668 9.877230 
9.817813 3]9-3771198 


5.817958 15.87 7096 


89.8 18 1028: 8768993 
Ns $182474 9.8767885 
; 0.8183919 9.876678 5 


9.8 186807. 876457 
9.8188 2505· 8763468 


1 449.8 1896925. 8762361 


9.81911326.8761253 


e ee 
185. 19540 01940757927 
19.8 196888987568 16 


Eig. 8 1997618, 875459. 


2219.8 201196194375 3482 
23 9. 8202630 9.875 2369 
2419. 8 204053. 8751256 
22.820549 P. 70142 


Eso. 8 20692-8742 


27 93208355 8747912 
2809.8 209788. 8746795 
9s. 82112175.8745679 


I Sine. 


3 


9. 8185364 9.876568 


, 


5.939163 1¹ 0.0608 369 
[9.939418 210.0605818 
9.939673 3112-0623267 
9.9 39925411 2.26007 16 
9-9401835110-0598516 

[:940435512-0595015 


— — — 
10.122220 100.1830570 


110.1225499 
10.1226595/10.18 247655 
10. 1227700 


0. 18233155 


19-9406934110-.0593004 
9:9429456]10:05905 14 
9-941 2036110.0587964 
9-9414585110-055541 

949417135110.058286 

0494 19684]t0.0580316 
90942223310-25777C 

9.942478 210.0575218 
9.942733 110.0572669 
92429879 0.057012 

949432425010.0567572 
94243497 J. 0565024 
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